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Telephone Kiastelbaihon in Indiana. 





rHE LAW LIMITING TELEPHONE CHARGES 
REPEALED BY A VOTE OF TWO TO ONE. 


To THE Epitor oF ELEcTRICAL REVIEW : 

The telephone rate law, passed by the legis- 
lature four years ago, limiting the charges 
for the use of telephones, has been repealed 
by the present General Assembly, by a vote 
n each house of nearly two to one. 

The effect of the Jaw has been disastrous 
not only to the telephone companies operat- 
ing in the State, but also to the general pub- 
lic, and particularly to that portion of the 
business interest whose need of telephoue 
facilities is greatest, and in response to whose 
petitions the repealing act was passed. 

Under the operation of the law which has 
been repealed, fully two-thirds of the tele- 
phone exchanges in the State and one-half of 
the stations were closed, and- what service 
vas rendered was only by treating the law as 
. dead letter and evading its provisions. 

No extensions or improvements of tele- 
lines or service have taken place 
inder the law, and the many improvements 
n the art since 1885, which are in use else- 
where, have been, by its operation, kept out 
of Indiana. 

The repeal of the law without any restric- 
leaves the question of compensation 
for service to contract between the people 

nd the telephone companies, 

The Central Union Company, which con- 
trols the greater portion of this State, says 
that it will now reorganize its business and 
do away with the obnoxious toll system, by 
means of which the law has been evaded, 
ind re-establish its business upon the basis 
ised before the passage of the law, and fur- 
nish service as good as the best. 

Supt. Hockett and the employés of the 
Central Union who have witnessed and borne 
the bad effects of the law for four years, 
ire highly gratified with its repeal, and ex- 
press great hopes of the telephonic future of 
of Indiana. ELECTRIC. 

Indianapolis, Feb. 27, 1889. 


—— es 


phone 


tions, 





A Word from the President of the 
Edison Electric Light Co. 
lo THE Ep1Tor oF ELECTRICAL REVIEW: 

Will you please amend our advertisement 
by substituting the word ‘‘ main” for ‘ 
mn the head line reading ‘‘ completely dc 
priving the defendants of their sole defence.’ 
My attention having been called to the 
everal statements made in this advertise 
ment, I have carefully perused it and finc 
With the above exception they are properl, 
expressed and substantiated by the facts 
Ilaving thus disposed of the only error in 
the notice by frankly admitting it, I leave to 
others the definition of the word ‘“‘ sustain- 
ing.” Yours very truly, 

Ewp. H. Jounson, President. 

New York, Feb. 28th, 1889. 

—_- ——_ 
Electrical Matters in Montreal, 
Canada, 

Montreal is now assuming quite ‘a metro- 
politan air, and while assuming that must 
needs build great buildings, and of course 
illuminate them with electric light. 

Notable as a large building, is the new 
New York Life Insurance Company’s build 


*sole” 








ing on Place d’Arms Square. It will be 
lighted by the Brush system, and 800 lamps 
will be installed. To run the plant two 
Mackintosh and Seyman compound engines 
will be placed. 

Another and notable building is that of the 
Methodist Society erected on their old church 
site on St. James street. It has been wired 
by the Edison Company for 675 lamps. 

The Imperial Insurance Company are re- 
modelling the Consolidated Bank building 
and have had the Royal Company wire the 
building for 500 or 600 lamps. 

The New Canadian Pacific Railway station 
will soon have some 800 lamps running to 
light that establishment, put in by the Royal 
Company. The Grand Trunk Railway 
building has been wired for lighting, some 
700 or 800 lamps being required. 

The Federal Telephone Company are pre- 
paring to commence operations as opponents 
of the Bell Company. During May they 
will use the Law Metallic circuit system. 
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Telephone Legislation in New York 
State. 


Mr. Hamilton’s bill providing for the re- 
duction of telephone charges to $6 a month 
in New York and Brooklyn, and $3 in othe: 
parts of the State, came up for considera- 
tion before the committee on general laws 
last week. Mr. Cutler, representing the 
New York and New Jersey Company, said 
his company operated in Brooklyn and other 
Long Island towns, and its property was 
mostly in Brooklyn. Recently a new switch- 
board costing $20,000 was placed in the cen- 
tral office in Brooklyn, which would not 
have been done had the intention of the leg- 
islature to reduce the fees been known. Mr. 
Cutler thought the passage of the proposed 
law would not be in the interest of the pub- 
lic. People who use the telephone are those 
who do the largest business. About one in 
every 200 uses the telephone. If others than 
patrons want the services of the telephone 
they can procure it for 15 cents. No rate 





lia. 1.—CaBINET STORAGE BATTERY SET 
FOR OFFICE Use. 


could be mentioned that would bring it 
within the reach of every one. The charges 
in Brooklyn were from $60 to $210 a year, 
based on mileage, and $300 with privileges 
of talking with New York whenever desir- 
able. The $120 rate to the business men is 
smaller in comparison than the $60 is to the 
residence subscriber. One subscriber hav- 
ing a $860 rate had just 7,200 communica- 





tions in New York City, which was but two 
cents a call with the Brooklyn service free. 
A large force of operators has to be kept in 
constant attendance. His company pays a 























GRAVITY BATTERIES 








Fie. 3.—DIAGRAM OF CIRCUITS. 


dividend of six per cent. The committee 


took no action. 





The Fort Wayne Jenney Company has just 
shipped to the Pacific coast the biggest order 
since the fire. The consignment is to the 
California Electric Improvement Company, 
and consists of four large dynamos, with con- 





.— INTERIOR \ IEW SHOWING STORAGE 


Fie. 2 
BATTERY AND PRIMARY BATTERY FOR 
CHARGING. 


verters, lamps, sockets,etc., enough to make 
up an order of $100,000. The merchandise 
filled four cars, and filled them cleverly. 
The Fort Wayne Jenny Electric Light Com- 
pany has lately taken a contract to light the 
Palace Hotel in San Francisco with 5,000 ine 
candescent lamps. 





Storage Battery Cabinets. 

Mr. J. A. Seeley, electrician of the Metro- 
politan Telephone and Telegraph Company, 
is the inventor of various improvements in 
storage battery applications. They consist 
in the arrangement of the jars in compact 
form, in attractive cabinets, which are orna- 
mental wherever placed, and with every 
attention given to convenience in handling. 
The accompanying illustrations show : Fig. 





Fic. 4.—Puystcian’s STORAGE BATTERY 
SET. 


1, an exterior view of acabinet set for storage 
battery office work ; Fig. 2, the cabinet inte- 
rior, showing the position of the storage 
batteries and also the primary batteries for 
charging. Fig. 3 isa diagram showing clearly 
the arrangement of circuits. Fig. 4 shows an 
exterior view of a physician’s set, this com- 
pact little box containing three storage cells 
and rheostat. The Complete Electric Con 
struction Company, of 18 Cortlandt street, 
who have the agency of the Electrical 
Accumulator Company for storage batteries 
for small isolated plants, are handling these 
goods, and will undoubtedly strike a popular 
field. 
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A Singular Telegraphic Blunder that 
Embarrassed a Bachelor. 


One of the well-known members of the 
Electric Club of New York is Mr. A. F. 
Stanley, a gentleman whose retiring dispo- 
sition, it is supposed, has, up to the present, 
kept him a single man. A few days ago, 
while recuperating from the fatigue of 
attending the Chicago Convention of electric 
light men by visiting a pretty little village 
uear New York where he had discovered a 
special attraction, he received a startling 
clegram, which caused each individual Lair 
o stard on end and filled with horror bis 
heart of hearts. The telegram read as fol- 
tows, and was signed by an acquaintance : 

‘Meet Rosa at Electric Club Monday evening 
vith Ida. If going, telegraph me what time.” 

The feelings of Mr. Stanley upon the 
cecipt of the above, with his surroundi: gs 
«o, sidered, may be imagined. He at first 

lecided it was a joke played on him hy the 

Yew York friend. He hastened into the 
“ity to discover the perpetrator and visit lim 
with the condign punishment that such an 
ct merited. The original telegram w:s 
iraced up, and then the whole matter was 
xplained. It read as follows, and bad Lecn 
scot with reference to a proposed trip : 

** Meet Ross at Electric Club Monday ev ening with 
idea of going. Telegraph me what time.’ 

The joke was so good it leaked out. 
Lieut. H. 8. Ross, U. 8. N., was the gentle- 
man who passed for ‘* Rosa.” We do not 
remember ever to have seen so complete a 
change of meaning in a telegram with so 
slight a change in its wording. Armed with 
the original telegram we have no doubt that 
Mr. Stanley has been able to regain his 
former position in the minds and hearts of 
his friends in the said pretty little village, 
where the contents of the telegram received 
had promptly leaked out, as so often hap- 
pens in country towns. 
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Electric Light Stations and Fire Risks. 


BY 8. E. BARTON, OF BOSTON, BEFORE THE 
NATIONAL ELECTRIC LIGHT ASSO- 
CIATION, CHICAGO. 


By reason of faulty work which crept in 
during the early stages of electric lighting in 
Boston, numerous small fires which have 
occured there have created a scare among 
insurance men, causing a threatened increase 
in rates unless a remedy was applied. The 
following notice just issued by the Boston 
Board of Underwriters indicates where they 
look to for relief. 

“« At ameeting of the Underwriters’ com- 
mittee, held January 28th, 1889, it was voted 
that on and after May 1st, 1889, all electric 
lighting and wiring companies’ men, who 
are in any way responsible for any of the 
wiring, running of dynamos, or care and 
management of batteries for electric lighting, 
must hold a license from the New England 
Electric Exchange. 
isolated plants and central stations alike, and 
is imperative. No exception to it will be 
made.” 


This rule applies to | 





Such a rule may seem arbitrary to anyone | 


not in sympathy with the objects sought by 
the ‘‘ Exchange ” (and there will always be 
found some objectors to any good movement), 
but after all I believe it is just the medicine 
needed for the complaint. 

In regard to the Electric Light Generating 
Station, the situation is not a pleasing one 
to either party. Out of over 200 fire insur- 
ance companies doing business in Massachu- 
setts, the electric light station is a prohibited 
risk with all but about 25 or 30 of them. 
The reasons for this interdiction are chiefly 
these: First, because electrical apparatus, 
and dynamos in particular, have been found 
to be very susceptible to large and uncertain 
damage in cases of small fires; secondly, 
because generating stations have too fre- 
quently been crowded into very hazardous 


space and power at the smallest cost, with- 





England, and of which Mr. C. J. H. Wood- 
bury (well-known to many of you), is a 
prominent officer. No risk should be ac- 
cepted by such an association until improved 
to a certain standard as a fire risk, and then 
regular quarterly or tri-yearly inspections 
should be made, to see that the standard of 
equipment and care in operation were main- 
tained. Much valuable information as to 
improved modes of construction and equip- 
ment could be disseminated by such an asso- 
ciation, or even by your own association. 

In some such general way as I have sug- 
gested, the question of central station insur- 
ance can be settled ; but while the present 
tendency to temporary or makeshift installa- 
tion shall continue, the question will hardly 
reach a satisfactory solution. Surely, the 
capital invested in generating plants would 
seem to warrant some general action looking 
to the standardizing and maintenance of 
them, and their insurance at a moderate cost. 

In the latter part of last year, I was in- 
formed by your secretary, Dr. Garratt, that 
at this Convention ‘‘ the subject of insurance 
in relation to electrically-illuminated build- 
ings, and also the question of electric light 
stations as fire risks ” would receive attention, 
and I was asked by him to prepare a short 
paper on one of these subjects. 

wish first to acknowledge the honor I 
feel in being invited to speak before so scien- 
tific and large an assembly as this Conven- 
tion of the National Electric Light Associa- 
tion. 

Through stress of circumstances my paper 
will be short, but I wish to touch both sub- 
jects in a general way. 

Insurance companies, like yourselves, 
sometimes get involved in litigation, and it 
is my unhappy lot to have been drawn into 
that unfortunate condition, to the exclusion 
of almost everything else, for the past two 
mouths. I offer this information as a pre- 
liminary apology for what may follow. 
Perhaps my misfortune in being caught in 
the toils of the law may prove to be your 
good fortune, because I am full to overflow- 
ing of the subject before me. 

I cannot refrain, in the outset, from con- 


| gratulating myself, and my insurance asso- 


| ciates 
and improper quarters, simply to get floor | 


in New England, upon the very 
cordial relations existing between ourselves 


| and the electric lighting interests, and also 
| z 


out regard to permanency and ultimate re- | 


sults ; lastly, and mainly, because insurance 
men, as a rule, do not understand the nature 
‘ of the hazard, and often fail to get enlight- 
enment from those in charge of stations. 
Therefore, a large majority of the companies 
adopt the course of all wise underwriters— 
they ‘‘take the benefit of the doubt,” and 
leave your station risks alone. 
Judging from my own observation of the 


way in which electric light station risks are | 
peddled about to find takers, and the rates | 


that are charged by reason of there being so 
few takers, I am led to believe that the ques- 
tion of insurance is to many of you an un- 
satisfactory one. I cannot help thinking 
that, even with the present condition of sta- 
tions as fire risks, if the business as a whole 
were so Classified as to show the aggregate 
premiums on the one side, and the losses and 
expenses of doing the business on the other, 
a fair margin of profit would be shown. 
But no such general classification or account 
is made, and the experience of those few 
companies that venture on your risks, if fav- 
orable, is carefully kept to themselves, so 
that others may not be induced to venture. 

Perhaps a bureau of the National Electric 
Light Association might be formed, the pur- 
poses of which would be to collect informa- 
tion as to the aggregate premiums paid and 
losses incurred in central station insurance. 
If such a labor should demonstrate that a 
fair profit remained after deducting gross 
losses and expenses from gross premiums, 
probably modified rates, and a freer accept- 
ance of risks, would follow. If it demon- 
strated that the present high rates of prem- 
ium yielded no profit to those companies in- 
suring your plants, then you would be con- 
vinced of something radically wrong, and 
you would have before you a field for in- 
vestigation and a work of much needed re- 
formation. 

Maybe an Electric Light Mutual Fire In- 
surance Association would solve the ques- 


upon the very favorable experience the 
underwriters of New England have met 


| with in having comparatively little loss to 


pay on account of the electric lighting fire 
hazard. Nor canI refrain from saying that, 
as favorable as our experience has been in 


| the past, it is being, and will continue to be, 





made much more favorable through the 
good work undertaken, and being carried cn 
through the New England Electric Ex- 
change. Its influence and results tend in 
the right direction—to the education of those 
employed in electric lighting pursuits as to 
what practices and work are safe and what 
are not, and to the exclusion from such pur- 
suits of any who may, through lack of 
proper scientific knowledge, be unqualified 
for the positions they hold. 

As a matter of fact, however, I believe 
that the experience has been, that because 
men have been required to provide them- 
selves with a license certificate as to their 
qualification, they have speedily and earn- 
estly set themselves to work to gaining the 
necessary technical knowledge to qualify 
them to receive the certificate. It goes with- 
out saying, I think, that those men are 
thereafter more capable in their business, 
and safer men for all parties concerned than 
they were before. 

At the risk of giving voice to trite expres- 
sions, lam going to reassert that I believe 
we are all agreed that there is no element or 
force with which we deal that is more ca- 
pable of self-control than. the one which 
called into existence this association, nor is 
there one prolific of danger or hazard in 
more ways when unscientifically and care- 
lessly handled. 

Now then, having on the one hand an 
element so fraught with hazard, and on the 
other one so easy of control, your duty is 
obviously to do all you can by your own 
work to promote and secure safety, and to 
encourage all feasible plans and efforts of 
others tending in the same direction. While 
the plain duty of underwriters in the public 
interest is, first to hold to a strict line of re- 
quirements any of you who may be tempted 
or compelled, through competitive pressure, 


| to depart from what you know are safe prac- 


tion; but such a step should be taken with | 


caution, and should be guided by those well- 
founded principles and practices that have 


proved so successful with the Manufacturers | 


Mutual Fire Insurance companies of New 


tices, and, having done that. the underwrit- 
ers’ duty is not fulfilled until they have in- 
dorsed electrical illumination and power by 
the reduced premium charges that such com- 
bined action on the part of electrical and in- 
surance interests is sure to warrant, 

The two interests are peculiarly identical. 
Hand in hand they can accomplish much in 
reducing the enormous fire waste. Disunited 
and antagonistic to each other, your work 
will be slower in development. Competition 
among yourselves and no restraining super- 
vision on our part will drive you to cheaper 





construction and maintenance of your work. 
More fire loss and higher premiums for in- 
surance must inevitably be the result, while 
the public, still calling for your light because 
it is good, will be deterred to an injurious 
degree by reason of the increased insurance 
rates that will surely follow, such as have 
already been applied in some cases, and 
threatened in others. 

The policy of insurance companies and 
organizations toward electric lighting or any 
hazard in fact, capable of being minimized, 
should not be ‘‘to fit the punishment to the 
crime,” but rather to lessen the crime, or 
endeavor to. In your case they will be loth 
to undertake that policy without your co- 
operation, and can succeed only with it. 
Without their co-operation, I think you 
would make but little headway in that di- 
rection. 

In New England electric lighting is very 
popular with insurance men, particularly 
since it has, as applied to some risks, been 
included in the schedule of ‘‘ improvements” 
for which a reduction in tariff is made. The 
energetic agent in his efforts to scoop in his 
competitors’ pet risks does not fail to recom- 
mend the introduction of electric lights as a 
means of procuring a lower rate and secur- 
ing the risk to himself. He thereby becomes 
your solicitor. He goes still further; in 
many cases he manifests his favor to you 
and serves his own interests by becoming 
an investor in your apparatus, and a pro- 
moter of your industry. Such a condition 
of things is but the natural outgrowth of a 
perfect harmony and co-operation between 
the two great interests. It ought to exist 
throughout the land, 


DISCUSSION OF MR. BARTON’S PAPER. 


Mr. Morrison: Just one word. I want to 
add my voice to one particular point. I 
want particularly to call attention to that 
part of this very able report in which the 
lamentable condition of many cf the elec- 
tric light stations of this country, the occu- 
pancy by electric light companies of old 
tumbled down buildings or any other place 
that they can poke apparatus into, at the 
least cost, is doing more harm to the electric 
light business than all its antagonists put 
together. The one declaration made in that 
paper that the insurance companies of New 
England have been compelled to abandon 
the risks of electric light stations is a suffi- 
cient warning to all those about to engage in 
that business that the only proper course to 
pursue is to erect substantial stations under 
intelligent supervision and that a law ought 
to be passed in each state of this Union 
where electric lighting is proposed, placing 
such construction under the supervision of 
the government. The suggestions made in 
the paper with regard to obtaining such and 
such information will, I have no doubt, be 
carefully noted by our secretary, who, before 
this and the next meeting will doubtless, to- 
gether with other information which he ex- 
pects to gather for us, furnish information 
on that subject. It is a matter of the great- 
est importance. It is one that touches your 
pocket nerve and when you touch that you 
touch the most sensitive part of any man 
who has any capital engaged in the business. 

Mr. Barton: I would like to state still 
further that it not only touches your pocket, 
but I am free to suggest it touches my 
heart to see what I believe to be one of 
the safest classes of risks that we can have 
(Applause), at the present time, through no 
reasonable excuse whatever in such a con- 
dition that insurance companies will not 
touch them as a general rule. I believe that 
in our business generally about 25 per cent. 
of the loss may be charged to what is known 
with us as moral hazard. I hold that that 
whole 25 per cent. is eliminated from the elec- 
tric lighting hazard ; there is no such thing as 
moral hazards. (Applause.) Therefore I 
say when wecan have a class of risks with 
that one risk entirely wiped out, it does seem 
a shame and a pity that we cannot have the 
class so raised physically as to make it desira- 
ble for insurance companies at low rates. 
The present condition is due wholly, I think 
to the fact of inconsiderate construction with- 
out regard to any permanency of the future 
condition, but simply to get a station at the 
least possible first cost. The matter is _re- 
ceiving considerable attention now in New 
England, and only recently, within the last 
two weeks, the electric light committtee, of 
which I am the chairman, has been asked by 
the New England insurance exchange to 
formulate a schedule for the purpose of 
making tariff rates upon central stations. 
Heretofore it has been done by the various 
committees and has been out of the control, 
or not in the control of the electric lighting 
committee in any degree—the question of 
making rates. They have been rated at 
what we Call the flat method of rating with- 
out any regard to the real merits or demerits 
of the risk. We are now undertaking to for 
mulate a schedule such as we have been 
asked to in which we shall assume a stand- 
ard modelrisk at a very low rate. We shall 
then add in the way of deficiency which we 
shall make a special charge for, those features 
which we believe contributes to the making of 
a central station a poor risk, and which can be 
eliminated by changing and it will be large- 





ly in the method of construction, internal as 
well as external, of modern fire appliances and 
of the arranging of switchboards and things 
of that kind. So that we hope ina very 
short time to get a schedule formulated 
Whereby electric light people can have some 
idea of what we as insurance men think should 
be done in order to improve your risks, and 
that will be put into general operation in New 
England and I should hope it would spread. 
I know for certain New York State and the 
New York City associations will adopt it as 
soon as we have issued it, and therefore it 
looks as though the insurance of central 
stations in the eastern part of the country 
is in a fair way to reach some sort of a 
solution, but still it lies in your hand, gentle- 
men, to make it what it should be, and it 
would remove very largely the feeling of 
prejudice that usually extends from the 
insurance companies to the public. When 
it becomes known, as it is generally known, 
that electric light central stations are so haz- 
ardous that insurance companies will not 
touch them, it will only go to increase the 
public interest against electric lighting in 
general. They infer from that standpoint 
that there is something so mysterious and 
something excessively hazardous about it that 
they do not want any of it. 

7~>o——— 


A Letter from Mr. David Brooks. 
To THE Epiror oF ELECTRICAL REVIEW : 

In your issue of this week there occurs the 
following passage in the article headed 
** Underground Electrical Conduits :” ‘‘ The 
first effert to construct an underground con- 
duit for electrical wires, following upon the 
Brooks’ fiasco, was in 1882.” 

The only underground conductors that I 
ever laid for practical use were in London 
in 1880, for the British Post Office Depart- 
ment, now nine years since. 

A letter from Mr. W. H. Preece, Chief 
Government Electrician, dated General Post 
Office, London, 15th January, 1889, inviting 
me to come to London and ‘‘ thoroughly 
discuss” any improvements I have made, 
incidentally refers to that work in 1880, in 
the following words: ‘‘ Your wires down the 
Southwestern are stiJ] at work, and I have 
not heard of any trouble with them.” Now, 
the improvements consist of a new system 
laid on the Pennsylvania Railroad about 20 
months since, and have been working with- 
out an interruption to a single conductor, 53 
in number, over a mile and a third. The 
original American patent was sold in 1881. 
Now, if these are fiascos, I beg to state that 
the Johnstone conduits, and every other con- 
duit laid in Philadelphia, are perfect suc- 
cesses. Some call them white lead factories, 
some, modern exploders, and any one coming 
to Philadelphia can see them pulling out 
cablesevery day. Yours, etc., 

Davip Brooks. 

Philadelphia, Feb. 21, 1889. 
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The Wimshurst Electric Machine. 


We illustrate the new Wimshurst Influence 
Machine, which is controlled by the E. 8. 
Greeley and Company of this city. This 
little article must prove a great boon to col- 
lege students, experimenters and others 
studiously inclined in an electrical direction ; 
and as an educational apparatus for boys and 
girls it will meet with much popularity, as it 
is cheap, harmless and instructive. It goes far 
beyond the scope of a toy, as by the use of 
large Leyden jars the usefulness of the ap- 
paratus in creating static discharges will 
place it on a part with larger machines. The 
apparatus which we illustrate with a small 
oblong plate glass Leyden jar is calculated 
to develop an inch spark. 

as 
The Schuyler Electric Company 
was awarded the contract for lighting the 
Exposition at Newbern, N. C., which opened 
on Feb. 19. 

— A charter has been granted to the 
Hagerstown Electric Company, the incor- 
porators being Charles E. 8. McKee, Thomas 
B. Cushwa, Jacob Rosner, George A. Davis, 
Alexander Neil, George W. Smith, Jr., 
and Charles E. Dustin. It is proposed to 
purchase the electric plan installed by the 
Schuyler Company which is doing a fine 
business and gives satisfaction. Hagers- 
town feels good over its light, and it has 
every reason to. Thecompany has a five 
years’ contract with the city, and nearly 
1,000 incandescent lights are already in use 
and the demand is constantly increasing. 
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The Storage Battery Plant in Potter 
Palmer's Residence. 


On the afternoon of Wednesday, Febru- 


ary 20th, at the close of the daily session of 
the Electrical Convention, a large party of 
visitors and delegates inspected the electric 
lighting of the residence of Potter Palmer, 
Esq., on the Lake Shore Drive, at the invi- 
tation of the representatives of the Electrical 
Accumulator Company, who have recently 
installed a large plant for Mr. Palmer. Con- 
siderable interest was manifested on account 
of the novel character of this installation. 

Power for this plant is supplied by an 
Otto gas engine capable of developing 2114 
actual horse-power. The power is trans- 
mitted to a dynamo of the U. 8. Company’s 
make by means of a counter-shafting, on 
which is placed a heavy fly-wheel to steady 
the motion, which would otherwise be 
slightly irregular on account of the fact that 
the gas engine only takes gas at every second 
revolution. 

The dynamo has a capacity of 75 amperes, 
and an E. M. F. of 125 volts, which may be 
increased slightly, if desired. This dyna- 
mo charges two series of 56 cells each, of 
the Electrical Accumulator’s 15A type. 
These two series are connected in parallel, 
and when fully charged are capable of sup- 
plying 100 sixteen candle-power lamps for 
10 hours. The dynamo is capable of sup- 
plying 120 of the same lamps, making the 
total normal capacity of the plant 220 lamps, 
which may be increased to 250 by allowing 
the accumulators to discharge at their maxi- 
mum rate. 

The switchboard is fitted with all of the 
latest appliances, and is so arranged that a 
number of combinations may be made. 

ist. The dynamo may supply lamps direct. 

2d. The dynamo may charge the battery 
and supply light at the same time. 

3d. One-half of the battery may be charged 
while the other half is discharging. 

4th The accumulators alone may be used 
for supplying lamps without the aid of the 
dynamo. 

5th. The accaumulators and the dynamo 
together may be called into service to oper- 
ate in conjunction, when the maximum 
number of iamps is desired. The accumu- 
lators are provided with means for equalizing 
the charge and discharge ; for preventing 
injury to the cells by overloading, and to 
prevent the cells from discharging into the 
dynamo, if its electro-motive force should 
fall below that of the battery. 

The plant is located in the stable, and 
current is conveyed to the residence nearly 
200 feet distance, by means of Patterson 
underground cable laid in a substantial 
wooden box, which is filled with a mixture 
of pitch and sand. This same conduit brings 
back a pair of pressure wires from the 
house, which are connected to a potential 
indicator in the dynamo room, in order that 
the attendant may regulate the candle-power 
of the lamps without difficulty. 

It is believed that this is the first plant in 
this country in which so large a gas engine 
has been used for incandescent lighting in 
connection with accumulators. The plant, 
so far, is giving perfect satisfaction, and 
from the fact that power and current are 
ivailable at all times, it is expected that the 
plant will prove a model for private house 
installation. 





> 
The Ostrander Door Opener. 

The above illustration shows the electric 
door opener which has been put upon the 
market by W. R. Ostrander & Co., of New 
York, and which has already met with much 
success. The apparatus is positive in motion, 
and the movement is one of gravity and de- 
void of delicate springs or mechanism. The 
button may be placed at any distance, and by 
simple pressure on it the catch is relieved 
and the door opened. The construction of 
the parts has been carefully looked after, 
and tests have shown the device to be practi- 
cal in every day working. 

—_-+—___ 

—— The City Engineer has ordered the 
Toledo Electric Company to put up a num- 
ber of new lights ordered by the council, 


but the company is having trouble to get 
wire fast enough. It has ordered 14 miles. 











East St. Louis, I11.—The Sweanor Liquid 
Gold and Silver Concentrating Company, of 
East St. Louis ; capital, $6,000,000; Messrs. 
George Sweanor, Henry J. Anderson and 
James N. Morgan, incorporators. 


Nashville, Tenn.—The City Electric Rail- 
way Company ; to build an electrical street 
railroad ; capital stock, $40,000; Isaac T. 
Rhea is president; James H. Bruce, vice- 
president ; Sanford Duncan, secretary ; and 
R. W. Turnear, treasurer. 


Philadelphia, Pa.—The Mutual Steam 
Heat Company, of Philadelphia, with a 
capital of $1,000,000. The directors are 
Henry Clay, James McManes, David H. 
Lane, J. P. Bower, Jr., and Frederick W. 
Roebling, all of Philadelphia. 





ELectric Door OPENER. 


Chicago, Ill.—The American Construc- 
tion Company, capital $1,000,000, is formed 
to construct, equip, and operate street, steam, 
and elevated railroads, and rhanufacturing 
plants. James M. Gamble, Paul £. Lowe, 
A. J. Cooper, Charles P. Newberry, and 
Judd G. Sherman. 


Benton Harbor, Mich.—The Benton Har- 
bor & St. Joseph Electric Light Company 
has been organized by I. W. Conkey and J. 
B. Morrison, of Benton Harbor; W. Bal- 
lengee and R. 8. Collins, of St. Joseph ; and | 
W. W. Bean and W. G. Keith, of Cincinnati, 
O. Capital stock, $25,000. The plant will 
be located between the two towns, and arc | 
and incandescent lights furnished. 











Olympia, W. T.—The Olympia and Tum- 
water Railway, Light and Power Company, | 
its purpose being to purchase, construct, 
equip and operate street railways, electric 
motor power and lights, telephone and tele- 
graph lines ; the business will be transacted 
in Olympia. The incorporators are: Ed- 
ward M. Wilson, A. M. Stewart, Leroy 
Pratt and Newman Kline, of Tacoma ; and 
J. R. Hayden, A. A. Phillips, H. T. Mays, 
N. H. Owings, G. D. Shannon, G. A. Barnes 
and T. M. Reed, of Olympia. 


Camden, N. J.—American Pipe Manufac- 
turing Company, with an authorized capital 
of $1,000,000, of which $2,000 is said to be 
paid in. The company proposes to manu- 
facture patented hydraulic pipe and other 
pipes for use of water, gas, electric light, etc. 
The incorporators are : Edwin F. Partridge, 
Nathan B. Cox, William 8. Perot, Jr., 
David J. Hoar, Joseph 8. Keen, Jr., and 
Charles 8S. Farnum, of Philadelphia ; Joseph 
D. Hawley, of Media; William M. Paul, 
Moorestown; and Clifford Stanley Sims, 
Mt. Holly. 





THE WisHuRsT INFLUENCE MACHINE. 


Greensburg, Kas.—The Greensburg Gas 
and Mining Company, of Kiowa County ; 
capital stock, $5,000. Directors, C. W. 
Myers, 8. F. George, C. F. Mingenbock, C. 
Pierce, H. H. Potter, 8S. B. Sproule, E. O. 
Gregory. 

Jefferson, Ill:—Jefferson Rapid Transit 
Railroad and Electric Lighting Company, 
of Jefferson; capital, $250,000; for horse 
and dummy railroads and electric lighting ; 
incorporators, G. H. Parker, G. C. Thomas, 
8. 8. Kimball. 


Chicago, I1l.—The Chicago Architectural 
Iron Works, at Chicago; capital stock, 
$25,000 ; for the manufacture of iron work, 
electric apparatus, bells, and speaking tubes ; 
incorporators, M. Salomon, H. H. Meiselbar 
and E. J. Walsh. 


Taylorville, 111.—Taylorville Electric 
Light and Power Company, at Taylorville ; 
capital stock, $20,000 ; to furnish electric 
light; incorporators, W. W. Anderson, J. 
Bourne, R. H. Browne, J. G. Drennan and 


-W. H. Kirkwood. 


Carlinville, I11.—The Carlinville Water 
Company, of Carlinville ; capital, $75,000 ; 
to provide and furnish water, light, power 
and heat within and near thecity of Carlin- 
ville. Incorporators, F. Wm. Raeder, 
W. G. Reeve and George Siegel. 


Covington, Ky.—The Hughes Manufac- 
turing Company. The incorporators are 
Edw. F. Sprague, H. F. Hughes and Wm. 
Hays. The capital stock is $50,000, and the 
business is the manufacture of gas and elec- 
tric machines and electric plants. 


Clayton, Ohio.—A company has been or- 
ganized, with an authorized capital of 
$15,000, for the purpose of lighting Clayton 
with electricity. The plant is to include 40 
street lights. The officers are as follows : D. 
Wilson Moore, president ; George H. Hewitt, 
secretary, and T. M. Pierce, treasurer. 


Bridgeport, Conn.—The Nevada Copper 
Company, of Bridgeport; capital stock, 
$100,000, 1,000 shares of $100 each ; Frank- 
lin Farrel, Mary W. Farrel, Mrs. Lillian C. 
Farrel (all of Ansonia) ; A. F. Migeon, Tor- 
rington; H. L. Bancroft, Bridgeport ; E. H. 
Tomlinson, Thomas Wallace, Jr., Ansonia ; 
J. H. Mathews, Jr., Bridgeport. 


Tacoma, W. T.—The North- 
west Electric Power Company, 
for generating electricity for light 
and power and furnishing it to 
individuals or corporations ; the 
capital is a quarter of a million. 
The trustees are: Allen C. Mason, 
R. F. Radebaugh, Thomas B. 
Wallace, Isaac W. Anderson and 
Hugh C. Wallace. 


Kansas City. Mo.—The Great 
Western Steel Rolling Mill and 
Steel Wire Company; capital, 
$200,000; to erect a factory at 
Rudolph, near Kansas City. Ed- 
ward A. Beers, of Springfield, 
Mo., is president. The company 
will manufacture merchant iron, 
iron nails, steel wire, iron and 
steel rods, and barb wire. 

Newark, N. J.—The New Jersey Phon- 
ograph Company. The incorporators are 
Garret A. Hobart, Nicholas Murray Butler, 
Edward T. Bell and William T. Ryle, of 
Paterson, and Anthony Q. Keasbey, Howard 
W. Hayes, Edward A. Day, Frederick 
Frelinghuysen, Sylvester S. Battin and Elias 
A. Wilkinson, of Newark. 

San Diego, Cal.—San Diego and Eastern 
Terminal Railroad Company ; stock, $500,- 
000 ; subscribed, $200,000 ; W. A. Carlson, 
Thomas Higgins, F. Dixon, H. G. Christian- 
sen, J. P. Burt. The purpose of the com- 
pany is to establish water plants, electric 
eee plants, and to assist in the construction 
of telegraph and telephone lines. 

St. Louis, Mo.—The St. Louis Subway 
Company ; capital, $50,000, all paid up. 
There are 50,000 shares of stock of $10 each 
held by the following parties : Chas. Sutter, 
49,800 shares; M. F. Taylor, 125; and D. 
J. Harris, W. L. Hull and D. H. Dorsett, 25 
each. The object of the Association is to 
jay the Dorsett conduit system for electric 











Denver, Col.—The Montrose Electric 
Light Company, of Denver, has filed articles 
of incorporation. 


Cincinnati, 0.—The Lunkheimer Brass 
Manufacturing Company, of Cincinnati; 
capital stock, $250,000. 


Milwaukee, Wis.—The Western Electric 
Light Company, of Milwaukee, capital stock 
$100,000, has been incorporated. 


Camden, Me.—The Camden and Rockport 
Electric Light Company has been incorpor- 
ated with a capital stock of $12,000. 


Boston, Mass.—The Wright Electrical En- 
gineering Company has been organized at 
Boston ; Alex. P. Wright is president. 


Leavenworth, Kas.—The Leavenworth 
Electric Light Company, of Leavenworth, 
capital stock $100,000, has been incorpor- 
ated. 


New Ulm, Minn.—The New Ulm Electric 
Light Company, of New Ulm; capital 
stock, $25,000; Mr. Mullen and others, in- 
corporators. 


Montrose, Ca].—The Montrose Electric 
Light Company ; capital stock, $10,000 ; F. 
W. Hamlin, A. Heibler, and C. G. McCon- 
nel, incorporators. 


Piedmont, Md.—The Peidmont Electric 
Light and Power Company of Piedmont ; 
capital stock, $20,000; G. M. Harrison, H. 
G. Buxton and others, incor, orators. 


Baker City, Ore.—Baker County Tele- 
graph and Telephone Company, of Baker 
City ; stock, $30,000; H. C. Bowers, J. 
Manandas, H. 8. Bowen, incorporators. 


Nashville, Tenn.—The Capital Electric 
Company, of Nashville. The incorporators 
are W.L. Danley, J. H. Ambrose, Adolf 
Dahlgreen, W.H. Smith, and T. A. Atchi- 
son. 


Seattle, W. T.—Merchants’ Electric Light 
Company, of Seattle; stock, $50,000 ; Jno. 
D. Lowman, Geo. B. Adair, Z. Z. Miles, W. 
P. Boyd, A. Burwell, G. H. Heilbron, J. B. 
Macdougall, incorporators. 


Kirkwood, Mo.—The Kirkwood Electric 
Light and Power Company has been organ- 
ized, with C. A. Kitchen at its head. There 
will be 500 incandescent lights of 16 candle 
power ; capital stock, $5,000. 


Chicago, Tll.—Adams Express Building 
Company, Chicago; capital, $600,000; to 
furnish stores, offices, heat, light and power ; 
incorporators, John B. Carson, Andrew J. 
Cooper and Noble D. Judah. 


Pitsburgh, Pa.—The Electro-Hydraulic 
Company, of Pitsburgh, with a capital of 
$10,000. The incorporatorsare J. P. White- 
row, R. F. McFeely, H. 8. Floyd, M. E. 
Herron and J. F. Edmundson. 


Portland, Me.—The new Commercial 
Union Telegraph Company has been organ- 
ized by the choice of H. 8. Osgood, presi- 
dent ; 8. L. Larrabee, secretary ; and Albion 
Little, treasurer, all of Portland. 


Chicago, Il1l.—The Millard Avenue Elec- 
tric Company, of Chicago ; capital, $25,000 ; 
to furnish heat, light and power, and deal in 
apparatus, supplies and machinery. Incor- 
porators, George Martin, M. Willard and 
A. A. Bliss. 


Poughkeepsie, N. Y.—A certificate of in- 
corporation of the New York Phonograph 
Company has been filed here. The capital 
stock is fixed at $1,250,000, divided into 
12,500 shares. The trustees for the first 
year are: John P. Haines, of Toms River, 
N. J. ; John D. Cheever, Richard Twomley 
Haines, Noah Davis, William Fahnestock, 
W. Seward Webb and John L, Martin, of 
New York City. 
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Express Money orders, P. O. orders and 
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munications without the name and address 
of the writer. 
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In the city of New York the telephone 
company has over 6,000 miles of wire under- 
ground, comprised in 53 miles of cable. 





Mayor Grant should not expect impossi 
bilities. Does he really believe he can put 
all the electric wires of New York into con- 
duits in 80 days ? 





That necessity is the mother of invention 
needs no proof, and is illustrated daily. 
The natural gas and crude oil regions of 
Ohio and Pennsylvania have created new 





wants which are being met by the active 
minds of that part of the country, and elec- 
tricity is entering largely into the devices for 
the management and control of these new 
heating agents. 

The people of Indiana after four years 
trial of a law restricting telephone rates, pro- 
nounce it a failure and the law is repealed. 
Will other States profit by the experience in 
Indiana? We hope so. 








The Germans make use of a very conven- 
ient little word as the call on the multiple 
telephone divisions used at central offices. 
It is ‘‘ Fernsprechvielfachklappenschrauke !” 
This word has evidently been invented with 
the view of expediting the service. 





The magnitude of the electric arc lighting 
industry can perhaps best be realized by a 
glance at the output of the various carbon 
companies throughout the country. The 
city of Cleveland alone turns out millions of 
these little illuminating rods each month. 


Toledo, Ohio, has been having a heated 
controversy over the introduction of an elec- 
tric street railway. With its clear, pure at- 
mosphere, shaded and almost perfectly level 
streets, it would seem that ‘Toledo needs but 
an electric railway to complete its happiness. 
Then, too, the fact that Detroit has such a 
road must be an incentive. 





The Sanetne AL REvVIeEw is complete and 
comprehensive this week, as it always is. 
We think all our readers—and their swelling 
numbers is most gratifying—will be more 
than satisfied. The energetic advertiser is 
also with us, yet his interesting and import. 
ant matter is not permitted to encroach upon 
reading matter. Please observe this fact. 





The many and diverse problems brought 
before a2 electric light or power manufactur- 
ing company, require both minds and ma- 
chinery capable of widely differing concep. 
tions and uses, The Brush Electric Com- 
pany was recently called upon to devise 
some sort of a governing apparatus fora 
mammoth water wheel in the West. Al- 
though hardly in the usual line the Brush 
people solved the problem and now success- 
fully govern the wheel. 











No more conclusive proof of the interest 
electricity and electrical apparatus awaken 
in the minds of the people could be shown 
than the great attendance at the recent Chi- 
cago exhibition. And, perhaps, a potent 
factor is the mystery which enshrouds this 
form of energy. Everything from an inof- 
fensive leather belt to a wooden lunch 
counter left over from some previous assem- 
blage, was looked at with suspicion, as 
though the beholder half expected an electric 
current to issue therefrom and join in the 
miraculous performances going on upon all 
sides. 





THE INDIANA TELEPHONE LAWS 


REPEALED, 
The Indiana legislature has repea ed the 
bill establishing telephone rates. The 


bili was passed two years ago and pro- 
vided for a charge of $3 per month for each 
telephove, and that where two or more tele- 
phones were in use by the same person the 
rate should not be more than $2.50 per 
month each. As a result of the law, the ex- 
change in Indianapolis became nearly bank- 
rupt and gave very poor service, while nearly 
all the telephones in southern Indiana were 
taken out. The telephones in Indiana are 
operated by the Central Union Telephone 
Company of Chicago, and the Ohio Valley 
Telephone Company of Louisville. The tele- 
phones that were left in place were those up- 
on which the subscribers volunteered to pay 
toll rates. 

This was a most unjust law, and the legis- 
lature of Indiana has finally shown good 
sense in repealing it. This action cannot 
fail to have an important bearing upon the 
question of telepbone legislation, and should 
be influentia] in calling a halt on the injudi- 
cious, and often the malicious, rate legisla- 
tion now proposed in many of the State leg- 
islatures, 


in its issue of January 17th, 1885. 





THE CHICAGO CONVENTION. 


COMMENTS FROM AN EDITOR'S 
STANDPOINT. 


A FEW 


The last Convention was unique in several 
respects. 

Although held in a Western city, the 
entire attendance, with the exception of a 
possible half dozen, was from the East of 
Chicago and Chicago proper. The predic- 
tion that the holding of the Convention in 
Chicago would secure an increase both in 
membership and in attendance from the 
West proved an utter fallacy. No explana- 
tion of this is given, but the fact remains 
as stated. 

The first conspicuous incident of the Con- 
vention occurred on Wednesday, when in 
discussing the underground question the cen- 
tral station men became impatient, and fire 
flew all along the line. The scene was an 
interesting one. Mr. Eugene T. Lynch, Jr., 
chairman, had given his report on under- 
ground conduits and conductors, and an 
unprejudiced listener could hardly have 
reached a conclusion other than that the 
question of the burial of electric light wires 
was Low so small a matter, owing to failures 
of trials in the past, as to merit no further 
notice in the Convention. This naturally 
stirred up several of the advocates of under- 
ground wires, notably, W. H. Johnstone, of 
New York, John P. Barrett, of Chicago, 
J. B. Ecclesine and others. President Dun- 
can counseled moderation. Ex-President 
Morrison asked that the speakers tell their 
stories in their own language, which they 
proceeded todo. The question came up on 
continuing the committee, and adding to it 
Messrs. Barrett, Sunny and Sperry. This 
was a proper thing for the Convention 
to do, but in the excitement of the 
moment members of the Association 
engaged in operating electric light plants 
imagined that it meant a great deal more, 
and presented amendment after amend- 
ment, substitute after substitute, all of which 
were voted down by a majority of from 
four to a dozen votes, with one or two ex- 
ceptions the central station men voting solid- 
ly on one side and the gentlemen represent- 
ing manufacturing companies and allied in- 
terests on the other. Then an adjournment 
was had until the next day, and before the 
evening passed the central station men real- 
ized that they had been over-sensitive and 
had placed themselves in a wrong position, 
from which they extricated themselves the 
next day by voting unanimously for that 
which they had so earnestly opposed the day 
before. 

This brings up the question of what con- 
stitutes the dominating element in the Na- 
tional Electric Light Association, and us this 
journal had the honor of editorially calling 
the Convention iuto existence, it may not be 
amiss at this point to publish that call as it 
appeared, in double-leaded type, upon the 
editorial page of the ELECTRICAL REVIEW 
It was as 
follows : 

“THE ELECTRIC LIGHT CONVENTION. 

**We are requested by the representatives of a 
large number of electric Jight companies, to publish 
the following : 

“A Convention of delegates who represent com- 
panies doing an electric light business in the United 
States and Canada will be held at the Grand Pacific 
Hotel, Chicago, on Wednesday, February 25th, 15. 
Every electric lighting company in the United 
States and Canada is invited to send delegates. 
Properly accredited delegates will find headquart- 
ers establishedat the Grand Pacific Hotel on their 
arrival.” 

lt will be noticed from the above that the 
call was issued for the operators of electric 
light companies, now more clearly defined 
as central station men. The REVIEW has 
always believed and contended that the 
control of the Association should be vested 
in the gentlemen engaged in furnishing and 
supplying electric light, aud that carries with 
it naturally electric power. 

The division at Chicago, on the lines above 
stated, showed the risk to the Association in 
so diversifying the control as to make ob- 
scure the rea] mission of the Association. 

As to the decision, there is no doubt that 
the members of the Association voted as they 





National Electric Light Association as it 
stands to-day, the majority believe that the 
burial of high tension electric wires is a prob- 
lem that is being gradually worked out, the 
chief objection being the expense, or as Mr. 
T. Carpenter Smith puts it, ‘‘a question of 
insulation, and (holding aloft his pocket 
book), here is the insulation.” 

We think the central station men a-little 
too sensitive on this point. It is a question 
they must consider, and we are sure when 
they think of it (for as a rule they are broad- 
gauged men), they will decide that the best 
way to treat it is to meet the question in a 
manly straightforward manner, and give 
the advocates of underground wires every 
reasonable opportunity to prove their posi- 
tion. This does not mean the wholesale 
burial of electric wires, particularly in those 
localities where it would mean ruin to the 
company, and we are sure the public and 
the advocates of underground wires do not 
expect this. The public as a whole are now 
very good judges of what is going on in 
electrical circles, and are not to be satisfied 
by any such action as that would have been, 
had the National Electric Light Association 
failed to recognize the importance of this 
question. 

No greater evidence of the push and 
energy of the gentlemen engaged in electri- 
cal pursuits has ever appeared than was 
shown in the very comprehensive exhibit. 
We have described it in detail, and mention 
it bere for the purpose of empbasizing the 
energy and enterprise of those who presented 
this magnificent display, at great expense, 
to an audience that lasted for only three days. 
No other industry could or would have done 
this, and no other industry could have pre- 
sented a collection so unique, interesting and 
valuable. It is such occasions as these that 
the importance of having the interests allied 
to the operating companies in most friendly 
relations with them, is made particularly ev- 
ident. 

Ithas always been an unfortunate feature, 
but was most conspicuously so at the Chicago 
Convention, that important papers, which 
should have received careful study and dis- 
cussion, are bunched in the closing hours of 
the Convention. We would respectfully 
suggest to the present executive committee 
the advisability of arbitrarily placing certain 
papers, with an allowance of time for dis- 
cussion, upon the programme for each day. 

The report of the executive committee was 
the most satisfactory ever made to the As- 
sociation, and was received with applause. 

The administration is certainly to be con- 
gratulated on several features, notably, the 
increase of membership, the increase of in- 
terest, and the increase of treasury funds. 
The active co-operation of every official of 
the Association during the next year will un- 
doubtedly continue and advance the work 
done in this respect, and the REvrew hopes 
to sce the Association strongly established, 
with permanent headquarters, where its 
growing business can be transacted in a 
methodical and intelligent manner. This 
does not mean that the Association should 
meet always in one city, for it certainly ap- 
pears to be an advantage to hold conven- 
tions in the different cities of this great coun- 
try of ours. 

The election of officers, which occurred 
Thursday morning, was the happy outcome 
of some pretty lively work. Although they 
were numerically the weaker, preference was 
given to the views of the central station 
men, and harmony was the watch cry. 


BOOK REVIEW. 

Electro-Chemistry.— A Thecretical and 
Practical Treatise, by Douato Tummasi. 
Chemists, electricians, inventcrsand many 
manufacturers will {nd in this comprehen- 
sive work many valuable bits of information, 
some already known but excellently collated, 
others now for the first time intelligently set 
forth. The whole ground of electro-chem- 
istry is very thoroughly gone over and the 
various industrial applications described. 
The work abounds in tables of great useful- 
ness, and will undoubtedly take a high rank 
among the works of reference on the subjects 
which are treated. The book comes from 
the press of the well-known publishing house 
of EK. Bernard & Cie, Paris, and is, of course, 
24 the French tongue. Parts I and II are 
w ready, and the remaining parts are in 


believed, and taking the membership of the ir press and’ will shortly issue. 
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THE NEWS. 


What is Transpiring in Electrical Cir. 
cles, as Gathered by our Alert 
Correspondents. 








OUR BOSTON LETTER. 


Club Meeting.—The regular monthly meet- 
ing of the Electric Club will be held at the 
new club rooms, No.7 Park street, this even- 
ing at eight o’clock. Many questions of the 
utmost importance and liable to affect the 
entire future policy of the club are to be 
discussed. 

Reception by the Welding Co.—The Thom- 
son Electric Welding Company, through 
Mr. H. A. Royce, general manager, have is- 
sued invitations to members of the press to 
be present at a reception to be given by the 
company at the station of the Malden Elec- 
tric Company, at Malden, this evening. A 
large variety of welding will be shown and 
the value of the Thomson electric welding 
process to the various metal industries will 
be fully illustrated. 

Returning from Chicago.—The New Eng- 
land delegates to the Chicago Convention 
have been returning by twos and threes dur- 
ing the past week. Several improved the 
good start made and continued on into the 
Western country. Among these were Mr. 
Louis W. Burnham, of the Electric Gas 
Lighting Company, and Mr. M. J. Francisco, 
the progressive electric light man, of Rut- 
land, Vt. 

Dinner and Lecture.—The second Electric 
Club dinner of the year will be given at 
Young’s on Wednesday evening at 7.45. 
Dr. Moses Greeley Parker, of Lowell, will 
address the Club after dinner on ‘‘ Peculiar 
Rotary Motions Found in Lighting and 
Other Electrical Currents.” The paper will 
be based on the lectures recently given at 
the New York Electric Club and before the 
Society of Arts of this city, but much new 
data and many new and interesting illustra- 
tions have been added. Mr. John C. Wilson 
and Mr. Otis K. Stuart have charge of the 
arrangements. 

Thomson-Houston Stock.—From the Bos- 
ton Advertiser : ‘‘ Sales of Thomson-Houston 
stock are reported at 200. This stock has a 
par value of $25. About a year ago, if I am 
not mistaken, it was selling at 52 to 55 ex- 
rights. It afterwards jumped to 85 and 
hung there for a while, from which price it 
advanced to above 100. At this point it 
gave a sudden jump and went to the neigh- 
borhood of 185 in a very few sales. After- 
wards it sagged a little, and then advanced 
to about 156. February 8 the stock was 
traded in at 146, and since that time has 
occurred an advance to the highest point yet 
reached.” 

Electric Hearings.—Much interest is taken 
in the hearings now being held before the 
legislative street railway committee on 
the subject of the dangers incident to the 
use of overhead wires on electric railways. 
With such an authority as Protessor Thom- 
son, of the Thomson-Houston and Thomsen 
Electric Welding Companies, giving testi- 
mony, many valuable facts are brought to 
light. Among others testifying last week 
were Mr. William McQuesten, who put 
in the West End Company’s electric plant, 
and Mr. C. J. H. Woodbury, of the Manu- 
facturers’ Mutual Fire Insurance Company. 

Electric Roads in Lowell.—Mr. W. x 
Bowland appeared last week before the 
Lowell street railway directors to demon- 
strate to them the feasibility and economy of 
the use of electricity as a street railway 
motive power. He gave full details of the 
workin zs of an electricrailway. The Lowell 
council has appointed a committee to inves- 
tigate the desirability of the city running its 
own electric light plant. 

A Plant Sold.—The Concord, N. H.,. Gas 
Light Company has bought the plant of the 
local electric light company, which consists 
of three dynamos and 126 arc lights, and 
takes possession April 1. An incandescent 
plant will be installed in connection with the 
present arc plant as soon as the necessary ar- 
rangements can be made. 

Personal.—Mr. Lewis I. Fletcher, for the 
past two years the efficient manager of the 
Nashua electric light plant, has resigned to 
accept the management of the Middlesex 
electric light station at Lowell. Mr. Fletcher 
is an energetic young man, who will be 
missed by many friends in Nashua. 

Large Orders for Mather Lights. — The 
Mather Electric Company has recently re- 
ceived many orders, including plants for the 
Pioneer Press, St. Paul; the Aberdeen flats, 
St. Paul; the Governor Evans buildings, 
Denver ; two large Fall River plants and a 
California hotel, the latter a $20,000 contract 
for 2,640 lights, three engines and four 400 
arc light dynamos. 2. We 

Boston, March 4th, 1889. 


OUR WASHINGTON LETTER. 


Another Electric Car.—The president and 
superintendent of the River and Rail Electric 
Light Company, of New York, with Prof. 
William Main, the inventor of the system 
which the company is exploiting, have been 








in this city for several days with an experi- 
mental street car propelled by Main’s motor 
and storage battery. Itisa handsome 16-foot 
car, carrying 56 accumulators, weighing 
2,500 pounds. The seven horse-power 
motor and other machinery weigh about 
1,000 pounds. It is claimed that 25 miles’ 
run can be made from one charging of the 
accumulators. One or two trips have been 
made on the Pennsylvania avenue road, 
between the Capitol grounds and the Treasury 
Department, but the car failed to get up the 
four per cent. grade on Fifteenth street with- 
out assistance. It is to be shipped to Boston 
to-morrow for exhibition on some roads in 
that city. 

Increasing the Plant.—Mr. Stebbins, of the 
Thomson-Houston Company, is superintend- 
ing the installation of the additional plant of 
the Soldiers’ Home road, which includes one 
80 horse-power dynamo, one 100 horse-power 
Armington & Sims engine, with increased 
boiler power, etc. The company is expect- 
ing four additional motor cars and seven 
double-deck tow cars, of special design, 
which will be here next week. The new 
motor cars will be an improvement on the 
first, having, among other advantages, bay 
window ends which protect the engineer 
from bad weather, and give his platform a 
strong resemblance to the pilot house of a 
first-class steamboat. These additions to 
the road will quadruple its carrying capacity, 
and, like everything else in Washington, are 
to be finished in time for the inauguration. 

Telephone Exhibits.— Wm. D. Sargent, of 
Brooklyn, has been spending some time here 
this week, in consultation with Prof. Bell 
and Gardiner G. Hubbard, regarding the 
telephone exhibit at the Paris Exposition, 
which he is making plans for and will have 
charge of. The exhibit will include a large 
collection of Prof. Bell’s important inven- 
tions, showing the development of the tele- 
phone from the first instruments, which now 
appear so crude and unfinished, but which 
are still good, practical, talking telephones, 
to the latest and most perfect long-distance 
instruments. Mr. Sargent expects to sail on 
the 13th of April direct to Havre, and will 
be absent about six months. 

Congrontionss Sanction.—It required a 
special act of Congress to authorize the run- 
ning of a few short sections of telegraph 
wire to reach the temporary offices of the in- 
augural procession managers, and this act 
stipulates that the wires shall be taken down 
within a week after the inauguration. 

A Senatorial Opinion.—Senator Sherman 
has announced another valuable bit of infor- 
mation, that *‘ electric wires underground 
are safe and of no danger to human life.” 


G. C. M. 
Washington, March 1, 1889. 





OUR CALIFORNIA LETTER. 


Candie Power.—Eastern electricians who 
wish to determine the candle power of an 
arc lamp need to go to Los Angeles for 
points, for one of the city fathers stated at a 
recent meeting of the council that he knew 
an instrument that could be placed on the 
sidewalk under an electric lamp and the 
candle power of the light read off directly. 
He has not produced this instrument yet, 
however. The city council is now wrestling 
with the electric lighting problem, both in 
its practical and scientific questions, and is 
rapidly solving the problems which turn 
gray the hair of the station superintendent. 
One of the councilmen, finding there was a 
loss due to the resistance of the wire, which 
could be decreased by an increase in its size, 
moved that the electric lighting company be 
ordered to substitute No. 0000 wire for the 
No. 4 they are using. The company think 
the suggestion good, but a trifle expensive. 
Another councilman indignantly protested, 
because the engine was iadioatel only twice 
a month, and insisted that the indicator 
should be on the engine all the time, so as to 
have a continuous record. 

The Electric Development Company.—This 
company closed a contract this week for 
- the American Sugar Refinery in this 
city. They will putin an Edison plant of 
375 lights and a No. 10 standard dynamo. 
Habirshaw wire will be used throughout, 
and the whole plant will be put in in the 
best manner. Work has just been completed 
on a 95-light plant on the excursion steamer 
**Hermosa,” which will run between Wil- 
mington and Santa Catalina Island, and the 
lights give great satisfaction. 

Personal.—Recent Los Angeles visitors 
were Messrs. McNitt, of the Thomson-Hous- 
ton Company, ~ = of the Brush Com ? 
Goode, of the Westinghouse, and wit 
Clark, of the Waterhouse Company. The 
latter went down to look after the plant he 
is putting into the new Southern Pacific 


depot. 

New Light Company.—J. D. Lowman, 
Geo. B. Adair, ZZ. Miles, W. P. Boyd, A. 
Burwell, G. H. Heilbron and J. B. Macdou- 

1 are the incorporators of the Merchants’ 
lectric — Company, of Seattle, W. T., 
capital stock, $50,000. 
lectric Lighting. —The Rhodes & Keese 
Electric Company have just been awarded an 
important contract for lighting the new City 
Hall at Los Angeles. y will put in an 





800 light Thomson Houston incandescent 
system. They use Okonite and P. & B. wire 
in all their lighting work. They have just 
arranged in their office for exhibition a com- 
plete Gamewell fire alarm system, for which 
they are agents. 

lectrical Society.—The first regular meet- 
ing of the California Electrical Society will 
occur next Monday evening, when, in addi- 
tion to the regular business, a paper will be 
read by Mr. John C. Henry, of Kansas City, 
on ‘‘ Electric Railways.” 

Increasing Business.—D. P. Smith, the 
Honolulu agent of the Thomson-Houston 
Company, is in the city on his way back to 
the Sandwich Islands. He takes back with 
him two 30 light arc dynamos and outfits, 
and two 1,000 light alternating plants, which 
he has purchased for the Hawaiian govern- 
ment. 

Electricity Afloat.—The new river boat, 
‘J. D. Peters,” began making regular trips 
between this city and Stockton on Monday. 
She is a stern-wheeler of the latest type, and 
has all modern conveniences, including run- 
ning water in her staterooms, and is lighted 
throughout by electricity. The plant con- 
sists of 175 Thomson-Houston incandescents 
and dynamo, driven by a twenty-five horse 
Straight Line engine. The steamer’s bow, 
side and masthead lights are all electri , and 
the side lights are fitted with an alarm 
arrangement which starts a light in the pilot 
house if either of the side lights becomes 
extinguished in any way. 

New Motor Circuit.—Mr. Jos. L. Payne, 
the representative of the Sprague Motor 
Company for California ond Nevada, has 
recently been in San Diego and Los Angeles. 
He expects to put in a motor circuit at the 
latter place in a short time. 

A Brush plant has been started at Van- 
couver, W. T. E. G. T. 

San Francisco, Feb. 24, 1889. 





OUR LETTER FROM THE SOUTH. 


Falling Into Line.—Salsbury, N. C., is con- 
templating a proposition to issue bonds to 
the amount of $100,000, to improve the town 
by putting in an electric light plant. 

President Elected.—Mr. Thomas Jeffers 
has been elected president of the Merchants’ 
Electric Light and Power Company, recently 
reported. They will soon commence wor 
on the plant. 

New Plant Proposed.—It is proposed to 
erect an electric light plant at Marietta, Ga. 

A Kentucky Contract.— The Frankfort, 
Ky., Gas Company will erect an electric 
light plant, and have contracted for machin- 
ery of 100 horse-power capacity, and fifty 
2,000 candle-power lights. 

A Storage Plant.—The Electrical Accumu- 
lator ne and Power Company, of St. 
Louis, Mo., have contracted to light the 
town of Dyersburg, Tenn., and will erect a 
plant. 

Electric Railway.—A company has been 
formed at Knoxville, Tenn., to build an 
electrical railroad to Lyon's View. They 
will soon commence work, as right ofway is 
being secured. 

A Texan Enterprise.- A $25,000 stock 
company has been formed at Victoria, Texas, 
to erect an electric light plant. eee 


Charleston, 8. C., March 1, 1889. 
—_—_-s—__—_—__ 


A very Strong and Business-like 
Organization. 

The vast electric light interests of which 
Mr. George Westinghouse, Jr., is the ener- 
getic head, have been, we are informed, 
undergoing several changes consequent upon 
the consolidation of so many companies. 
The organization has three grand divisions, 
of which Mr. Westinghouse, of course, will 
be the general in command. 

Mr. George W. Hebard will be at the head 
of the United States Electric Lighting Com- 
pany, which will have charge of the business 
of manufacturing for isolated plants. 

Mr. H. M. Byllesby will be at the head of 
the Westinghouse Electric Company, which 
includes all central station and power work. 

Mr. P. H. Alexander will be at the head 
of the Sawyer-Man Electric Company, 
which includes the entire management of the 
manufacture of incandescent lamps. 

The incandescent lamp factory in New 
York will continue, as well as the extensive 
factories of the United States Electric Light- 
ing Company of Newark, and the Westing- 
house Electric Company in Pittsburgh. The 
general offices will be at the Equitable 
Building, 120 Broadway, New York. 

The territory will be divided up among a 
few able and energetic gentlemen, titled 
general agents, who will be individually re- 
sponsible for the business in their different 


PERSONAL. 
Charles E. Dustin, vice-president of the 
Schuyler Electric Company, who has been 
seriously ill for several months, is once more 
at his post ready for business, 
Mr. E. A. Leslie, so well known in tele- 
graphic and other electrical circles, has ac- 
cepted the position of general manager of 
the Manhattan Electric Company of this 
city, with headquarters at 511 Broadway. 
The Manhattan Company is to be congra- 
tulated on securing the services of a gentle- 
man of the executive ability and activity of 
Mr. Leslie. 

Mr. W. H. Sawyer, secretary of the Amer- 
ican Electrical Works, Providence, paid 
New York one of his rare visits last week, and 
met many old-time friends, 

President E. R. Weeks, of the National 
Electric Light Association, visited New 
York and Boston after the adjournment of 
the Chicago Convention, and was congratu- 
lated on his deserved election by numerous 
friends in both cities. 

Mr. Henry Hine, who for years past has 
had charge of the general sales department 
of the United States Electric Lighting Com- 
pany, has been appointed and accepted the 
position of general agent of the consolidated 
Westinghouse interests for the Middle States, 
which include the valuable territory of New 
York, Pennsylvania, New Jersey, Maryland 
and Delaware. This is a territory in which 
the demand for electric lighting is constantly 
increasing, and, although the competition is 
very lively, we are certain that Mr. Hine 
will make a splendid showing. He is one of 
the few thoroughly competent electrical en- 
gineers who is also a practical business man, 
and the REVIEW, in addition to congratula- 
ting him upon this deserved recognition of 
his talents and ability, congratulates Mr. 
Westinghouse upon the choice he has made. 

sscegiitllte ncaa 
MANUFACTURING NOTES. 


The Pond Engineering Company, of St. 
Louis, Mo., has just issued a very handsome 
publication. It comprises illustrations of 
engines and boilers, steam pumps, etc., 
handled by this company, as well as a num- 
ber of very complimentary testimonials of 
owners of electric light plants, and others 
who have been fitted up by the Pond Com- 
pany. The front page of the catalogue is a 
work of art, illustrating electric lights, both 
arc and incandescent, electric power, and 
presenting a view of an electric light station. 
This new catalogue will be sent upon appli- 
cation and will be welcomed wherever 
received. 

W. R. Ostrander & Company, 21 to 25 
Ann street, New York, with factory in 
Brooklyn, has recently issued a catalogue of 
some 90 pages, covering a very extensive 
list of electrical appliances manufactured by 


this company. The catalogue is abundantly 
illustrated, and contains complete price list. 

The Ball Engine Company, Erie, Pa., 
have been very successful in the mavufac- 
ture of their automatic cut-off engines, and 
the sales of the past year have been very 
flattering, compelling the works of the com- 
pany to run night and day most of that time. 
The demand for their engines is increasing, 
especially for electric lighting for electric 
street railways, and a number of engines 
have been sold lately to manufactories who 
are operating their own electric light. This 
engine is decidedly popular with electric 
light users. A new catalogue can be ob- 
tained on request. 

The Kansas Electric Company, of Topeka, 
Kans., of which Mr. R. B. Gemmell is pres- 
ident, Mr: Geo. J. Bayless, general superin- 
tendent, and Mr. 8. J. Bear, secretary and 
treasurer, is succeeding handsomely in hand- 
ling the general electrical business in the 
State of Kansas, besides dealing in electrical 
supplies. They do a general electric wiring 
business, and are agents for a number of 
well-known manufacturing companies. They 
have recently taken up incandescent light 
wiring, and under the competent super- 
vision of Supt. Bayless are making a most 
excellent record. 

The Gilliland Electric Company have pur- 
chased 80 —_ i land apd _ Fig 
Michigan, for the purpose of furnishing the 
Sostery with a supply of material for a short 
time. The company recently shi an 
extra fine order of mimeograph boxes to 
Chicago. They were made out of the 
prettiest mahogany burl that could be pur- 
chased, and they are to be re-shipped from 
Chicago to Paris for display at the coming 








territories. 


exhibition. 
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An Important Question. 





PAPERS READ BEFORE THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION, IN RELA- 
TION TO MUNICIPAL OWNERSHIP OF 
ELECTRIC LIGHT STATIONS. 





‘MUNICIPAL OWNERSHIP OF COMMERCIAL 
MONOPOLIES,” BY A, R. FOOTE. 


Since the day when Hermes Mercurius 
Trismegistus went up into the Mount of Re- 
generation, with his son Tat——, to recite 
his secret sermon, it has been clear to all 
thinking minds that, by the use of terms, the 
people are deceived. 

This subject should not be called ‘‘ Muni- 
cipal Ownership of Natural Monopolies.” 
Its true name, designating accurately the 
economic principle which it advocates, is 
Municipal Slavery—a scheme to enslave 
capital and pauperize the people. 

The economic principle advocated is not 
in accord with natural economic law ; there- 
fore, it is an obstruction to the progress of 
civilization. 

You who are here assembled know that 
all progress is due, and must ever be due, to 
the discoveries of science being made avail- 
able for the uses of man. There is but one 
science—the science of natural law. The 
nearer its devotees or investigators arrive to 
an understanding of natural law, the nearer 
they apprehend the truth. Actions guided 
by truth are the guarantors of benefactions. 

You who have experimented, with great 
patience and at great cost, to discover the 
natural laws governing the generation and 
control of electric energy, know how im- 
potent all your devices are to compel that 
energy to serve you, if they fail to comply 
with the conditions of those laws. The same 
fact is true in economic science. If economic 
policies do not correctly apprehend and com- 
ply with natural economic laws, then the 
effort made is impotent to secure the best 
economic results. 

Public ownership of commercial mono- 
polies is advocated upon the supposition that, 
if worked without a profit, the economic 
result will be a benefit tothe people. Work 
without profit is slavery. That slavery is 
not an economic benefit is proven by the ex- 
perience of all men in all ages. 

A man is foolish who expends time and 
money in an attempt to invent a thing that 
he can find ready made. A community is 
foolish to undertake an economic policy 
that all the data of the human race prove to 
be wrong; a policy which, in the very nature 
of things, must be absolutely wrong. 

That capital is entitled to a profit for its 
use and risk is the foundation law of all 
economic science. There is not a recorded 
instance in the history of finance where an 
interference with the operation of this law 
has secured a permanent benefit for the peo- 
ple. All evidence shows that, where this 
law is allowed to operate with the greatest 
certainty, there capital is most abundant, 
works on the smallest margin, and produces 
the most healthful progress. 

Capital is the conserved energy of indi- 
vidual action; it never loses its individual 
character. 

When the attempt was made to Christian- 
ize communities by government authority, 
they remained barbarians. When commu- 
nities attempt to become rich by operating 
commercial monopolies without a_ profit, 
they will be made paupers. Religion is 
individual rightness. Capital is individual 
energy, conserved for individual betterment. 
Civilization makes progress through individ- 
uals becoming better and richer. 

A man’s capital is his power to produce. 
Surplus is the product of energy in excess 
of the wants of life. Capital is the conserved 
energy of surplus. Surplus is an individual 
creation, and belongs by natural right to its 
creator. To abrogate the law of increase for 
use and risk is to destroy the only economic 
inducement men have to create a surplus. 
Deny men the ownership of their surplus, 
and they are forever slaves. Deny men an 
increase for the use and risk of their surplus, 
and all the forces of progress will be forever 
paralyzed. 

The application of these generalizations to 
the question before us is easy. iy 

First. There is no municipal surplus, un- 
less it is taken from the surplus of individ- 
uals by taxation. This makes the individual 
poorer. 

Second. Working public monopolies for a 
profit is securing income by indirect taxa- 
tion. Indirect taxation is a tax on consump- 
tion. 

Third. When public monopolies are not 
worked for a profit, their products are sold 
at a reduced price. This compels all private 
capital to abandon the business undertaken 
by public monopoly. By this process all 
the forces of progress for that industry are 
paralyzed. 

Fourth. Every industry grows as long as 
it produces, or gives promise of producing, 
a profit for the use and risk of surplus in- 
vested in it. When, for any reason, the 
hope of profit fails, the industry dies. Ex- 
pectation of profit is the life of industry. 
Its growth is in ratio to the per cent. of 
profit promised, plus the certainty of secur- 





ing it. In the beginning, surplus created in 
some older industry is transferred to a new 
undertaking to giveit life. If the new un- 
dertaking fails to create a profit, it loses its 
power to draw life from other industries and 
dies. It has failed to demonstrate its right 
to exist. For this reason, that man who 
so orders the conditions under which an 
industry must be worked as to deprive it of 
the power to create a profit is its murderer. 

I know of no industry which has been 
developed to the best of which it is capable 
under public ownership. 

This subject may be illustrated by review- 
ing the development of the gas lighting in- 
dustry. Sixty-eight years ago, the first plant 
in the United States was installed in the city 
of Baltimore. To-day there are about 1,000 
plants in operation, which have cost about 
$500,000,000. If this industry had been 
worked under conditions depriving it of the 
power to create a profit, could this enormous 
capital have been collected by taxation? If 
not, by what means would the cities of this 
country have obtained the benefits of gas 
lighting ? Thisis not all. The power to 
create a profit, and the right to own the pro- 
fit created, has proven a powerful stimulant 
toinvention and improvement. By these 
processes, service has been improved and 
cost reduced, until the present price is but a 
fraction of the original charge. In 1878, the 
average price of gas in 290 cities was $3.15. 
In 1887, the average price for the same cities 
was $2, a decrease of 33 per cent. in nine 
years. The process is still going on. The 
decrease in 1888 was ina greater ratio than 
the average for the proceeding nine years. 

Four gas plants are owned by municipali- 


ties—Philadelphia, Pa., Richmond, Va., 
Wheeling, W. Va., and Danville, Va. Not 


one of the inventions or improvements that 
have benefitted service or cheapened coal have 
emanated fromeither of these plants. Neither 
of the older works are in line with the im- 
provements of to-day. Richmond is now 
engaged in improving its plant. When the 
work is finished as ordered, it will be in line 
with the improvements of ten years ago. 
One special point avoided in making changes 
is the reduction of the number of employés. 
Is there any political significance in this ? 
Philadelphia has just contracted with private 
capital to furnish 3,000,000 feet of gas per 
day to the city gas works. Why? Because 
the city cannot make it for itself as its works 
are not supplied with the necessary improve- 
ments. 

A comparison of the price of gas in six 
cities : 


1873. 1888. Per cent. of decrease. 
New York ...... 2.75 1.25 54 
Philadelphia ..... 2.3 1.50 35 
Baltimore........ 2.75 1.00 631g 
Richmond........3.00 1.50 50 
Cincinnati........ 2.25 1.15 49 
Cleveland..... .. 2.50 1.00 60 


But why give data and make comparisons 
that have no scientific value, because all the 
factors influencing the result are not consid- 
ered ? If public ownership is not founded 
on correct economic principles, then the 
result of such ownership cannot produce the 
best economic results. 

Let us now consider the effect of public 
ownership on our own industry. It is 
acknowledged that no city has yet undertaken 
to supply its citizens with a complete electric 
service. If the industry isto be developed 
by public ownership, why do not these cities 
commence in line with the progress that has 
been made? If they have not the enterprise 
so to commence, can there be a reasonable 
hope that they will ever catch up, keep up, 
or contribute to the forward momentum ? 
To-day, private capital is ready to install 
electric central stations having proper appar- 
atus and sufficient capacity to perform the 
entire electric service of a city. 

This service now includes : 

_ Arcand incandescent lamps for street light- 
ing. 

Are and incandescent lamps for commer- 
cial lighting. 

Incandescent lamps by meter measure- 
ment for domestic lighting. 

Stationary motor service for all mechanical 
uses. 

Motor power for operating street cars. 

One of the largest companies manufactur- 
ing electrical apparatus has installed electric 
central stations in about 160 cities. The com- 
bined capacity of these stations would fall 
far short of performing the entire electric 
service for the city of Chicago, if the service 
in that city was developed to the best of 
which it is capable. Can anyone calculate 
the difference in cost of installation, operation 
and administration between one station, com- 
bining the capacity of the whole, and that 
of the 160 stations located in as many dif- 
ferent cities? To-day, electricity is at its 
highest cost, and gas at its lowest cost. Gas 
has 50 years the start. 

To supply a complete electric service to 
the cities of this country in a manner now 
known to be practical and best, will require 
the investment of over $1,000,000. Do the 
manufacturers of electric apparatus expect 
this vast sum to be raised by successive tax 
levies? If not, then they must secure its 
accumulation through private ownership, 
= all electric central stations for a 
profit. There can be no hope that the elec- 





tric industry can reach the highest degree of 
prosperity of which it is capable, if it is 
sold into slavery in its youth. 

Fortunately for us, our industry is not the 
only one needing defense against the promul- 
gation of communistic theories. 

Those who advocate such theories are 
consistent enough to push them far toward 
their logical conclusion. It is well that they 
do so, for it is the most helpful service they 
can render those who would resist the en- 
croachments of their economic policy. In 
elaborating their theory, they furnish all the 
proof needed to show its fallacies. 

Professor Riehard T. Ely, Ph.D., associate 
professor of political economy in the Johns 
Hopkins University, Md., may be recognized 
as chief in the school of communistic 
philosophy. By reading his books it is easy 
to see how, as he familiarized himself with 
the idea of public ownership, the list of 
so-called ‘‘ Natural Monopolies” expanded, 
until by it he furnished a logical reason why 
all industries should be so owned and oper- 
ated, if any one of them should. 

A mere mention of the monopolies he 
recommends cities to buy, will give a good 
idea of the progress he has made in com- 
munism. 

They are as follows: Gas supply, street 
car service, highways and streets, electric 
lighting, all railways, canals, bridges, light- 
houses, ferries, docks, harbors, natural 
navigations, postal service, telegraphs, tele- 
phones, abattoirs, or slaughter-houses, 
markets, union depots, express business. 

This list illogically associates non-com- 
mercial with commercial undertaking. In 
it are embraced a large percentage of the 
industries of the country. If it is so desir- 
able for the public to Own so many, why 
specify ? Why not own all the industries ? 

It would be interesting to know what 
additions would be made to public invest- 
ment, public income, public patronage, and 
to the number of public employés, if the 
recommendation of this economist were 
acted upon, and this entire list of under- 
takings were at once transferred to public 
ownership. 

Could the party then in power ever be 
voted out ? 

This list is serviceable in another way : It 
shows the interests that should unite with 
us in combatting communism. 

In his address before the Boston Mer- 
chants Association, at its annual banquet, 
January 8, 1889, Professor Ely said : 

‘*] say, then, that cities should pursue a 
policy looking to the ultimate ownership and 
management of alllocal monopolies. * * * 
This is most intimately connected with local 
taxation. One or two methods may be pur- 
sued. 

‘* First—These monopolies may be worked 
for a profit, and by profit taxes may be re- 
duced ; or, 

‘* Second—Charges may be reduced and in- 
creased general prosperity will furnish a 
more plentiful source of taxes, and thus al- 
‘low a reduction of the rate.” 

Profits on the products of public monopo- 
lies is taxation on consumption. Taxation 
on consumption is indirect taxation. 

Since Professor Ely recommends that gas 
lighting, electric lighting, street car service, 
and-numerous other industries be owned by 
the public, and then operated for a profit to 
reduce taxation, it will be well to learn his 
views on indirect taxation: Here they are: 

‘‘Indirect taxes violate the principles of 
equity, * we import salt and tax it 
50 per cent. of its value. Does the rich man 
consume more salt than the poorman? * * 
We have in a tax like this, what is called a 
regressive tax, a tax which increases as in- 
come decreases—the worst kind of a tax, and 
the most unjust. * * * Indirect taxation 
does not discriminate between the last dollar 
of the poor widow and the dollar which is 
only one in an income of a million. It raises 
prices, reduces the value of income, and 
forces some who are already near the aw- 
ful line of pauperism to cross it, and thus 
puts to death higher aspirations in ‘a class of 
citizens, and lowers the level of civilization. 
* * * Jndirect taxes are imposed upon 
people without creating so much -discontent 
as direct taxes, and without occasioning so 
close a scrutiny of the methods in which the 
proceeds of taxation are expended, because 
the mass of men do not realize that they pay 
taxes every time they purchase dry goods or 
groceries. Indirect taxes are an underhanded 
kind of taxation. It is not, then, surprising 
that they are, in the minds of many, identi- 
fied with despotism and aristocracy, while 
there is a growing opposition to them on the 
part of enlightened democracy.” 

It is not surprising, however, that an econ- 
omist who sees the character of indirect tax- 
ation so clearly, shculd recommend those 
who are so oppressed to extend the list of 
oppressors from dry goods and groceries to 
gas lighting, electric lighting, ‘car fares, and 
a long list of other things? Are the rich so 
poor that it is necessary for one penny out 
of every car fare paid by ‘‘ the poor widow ” 
should go to help reduce their taxes, or are 
they mean enough to want it done ? 

Suppose that all these industries were 
owned by the public, and the profits on them 
were sufficient to pay all the taxes, would 





not the payment of the tax be in inverse 
ratio to the income of those who pay it? 
Can any form of tax be more inequitable, 
more unjust? The short of the first pro- 
posal is, then, to tax the poor and relieve 
the rich. Who wants it done? 

That which has been said about the slavery 
of capital is a sufficient answer to the second 
proposal. 

He who assumes to be a scientist and a 
teacher, should be accurate. Professor Ely 
is reported to have said, without explanation, 
in his Boston address : 

‘Gas can be made and sold at a profit for 
87 cents. I say it can be done, because it is 
done in the city of Philadelphia; parties 
supplying the city with gas at that figure.” 

What do you understand by that ? Does it 
not convey to you the idea that the consum- 
ers of gas in Philadelphia are being supplied 
at 87 cents? Well, the truth is, that the gas 
works are owned by the city. On account 
of not being supplied with all the latest im- 
provements, the city has contracted with 
pricate capital to supply 3,000,000 feet of 
gas perday. This is a carbonated water gas 
of high candle power, and is mixed with the 
regular city coal gas for the purpose of in- 
creasing the output and improving the qual- 
ity of the gas manufactured by the city 
works. Theconsumer of gas in Philadelphia 
mr $1.50 for his gas as before. This is 
held as a sample of the benefits of public 
ownership. Thisfrom a teacher of economic 
science ! 

Professor Ely presses his point still further, 
by saying: ‘‘ It was the best citizens of Phil- 
adelphia who insisted that the gas works 
should remain city property when the gas 
trust expired.” 

What scientific or economic value has a 
reason like that? It is the argument of a 
politician who knows that but few people 
analyze the meaning of words. From the 
fact that he is teaching that a tax of one penny 
in every street car fare ‘‘ would relieve to 
that extent the business men of cities from 
their load of taxation,” it isfair to presume 
that by ‘‘ best citizens,” he means the res- 
pectable wealthy people. They know, that 
the $8,000,000 which they found in their 
budget of 1887, as receipts from gas (Tax- 
ation in American States and Cities, page 
271 a,)came by indirect taxation from the 
larger people who consumed most gas—the 
majority—who are poor. This is the reason 
why they insisted that the gas works should 
remain city property. 

The ‘‘best people” of Jerusalem crucified 
Christ. The ‘‘ best people” of Rome perse- 
cuted his disciples. The ‘‘ best people” of 
the South held the laborer in bondage. The 
“F, F. V.’s” of Virginia, hung John Brown 
who tried to liberate the slave. The ‘‘ best 
people” of England are to-day using the 
power of the government to crush the Irish 
people, whom they have pauperized. One 
of our “‘best citizens” is seeking to ease the 
burden of taxation for the rich, by collecting 
pennies from the poor, under cover of charges 
for gas lighting, electric lighting, street car 
fares and other products of industry. He 
advocates an economic theory which must 
result in the slavery of capital and the pau- 
perization of the people. 

Since the days of Hermes, by the use of 
terms, the people have been deceived. 





LIGHTING,” 
WHIPPLE. 


There are so many difficulties encountered 
in a proper consideration of the title of this 
paper, that one does not embrace the sugges- 
tion to discourse upon it with enthusiasm. 
It is a subject seemingly rebellious to analy- 
sis, yet one that requires to be treated ‘n 
language whose clearness is inexorable. 

In these times one writes and speaks tothe 
multitude, and upon questions broad in their 
scope and far reaching in their effects, one 
ought never to shut himself up in any sort of 
freemasonry of his own building. 

When an issue such as this presents itself 
to the electric light world for discussion, it 
should be treated fairly and squarely, with 
intelligence and judgment, and without the 
heated arguments of business controversies. 

‘*Municipal Lighting,” as generally consi- 
dered, means the municipal ownership of the 
plant. I think this definition is erroneous, 
for the reason that the greater portion of the 
income of two-thirds of the electric light 
companies of the country is derived from 
their public street lighting contracts. Of the 
total number of arc lights manufactured by 
private companies who are parties to a city 
contract, 68 percent. are public lights, and are 
paid for by the municipalities. On the other 
band, of the total number of arc lights upon 
the streets of the land, but one-third of one 
per cent. are owned and operated by munici- 
palities. Therefore, the logic of the subject 
is not confined entirely to the question of 
ownership. The issue, to my mind, is based 
as much upon the rental value of an arc 


‘* MUNICIPAL BY FRED. H. 


amp 

What is the rental value of an arc lamp ? 
Statistics regarding the price paid by various 
cities are not lacking, but comparisons are 
worse than useless, for they seemingly go 
upon the principle that a light is a light, no 
matter what it lights, what it costs to pro- 
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duce it, whether it has good illuminating 
capacity, or whether the system be an infe- 
rior or superior one. The prices for light 
vary materially in different places, but I have 
been unable to see that they vary in accord- 
ance with any fixed relation to any other 
factors which would seem to have a bearing 
on the service. It may be truly said that 
nothing has an absolute value. It would be 
impossible to prove, on a general hypothesis, 
that 50 cents, or any other sum, is in any 
place the exact value of an are light, but in 
this, as in all other cases, some price must 
be fixed. 

In the staple articles of the world’s pro- 
duction, the law of supply and demand regu- 
lates prices, but as electric light companies, 
in their relations to city councils, act under 
influences individual in themselves, the case 
is very different. The price of light for 
commercial purposes is to some extent regu- 
lated by the fact that moderate prices mate- 
rially increase the consumption, but in muni- 
cipal lighting, the city, if it accepts the 
terms offered, generally pays the contracted 
price. It is therefore, in many, if not in 
most cases, a matter of comparative shrewd- 
ness of the officials on either side as to the 
price paid and the service rendered. 

There are to-day in the United States 316 
cities and towns, whose streets are wholly or 
in part illuminated by electric lights fur- 
nished under a public contract. The highest 
price paid for an arc light of nominal 2,000 
candle power, burning all night, is $360. 
The lowest is $40. Between these two ex- 
iremes there are 186 prices. Upon the 
moonlight schedule the maximum figure is 
£165; the minimun, $50. 
~ What makesthese wide differences in price? 
Granted that in many places local condi- 
tions, excessive competition, or the absence 
if all competition have weight in determin- 
ing the cost of production, what reason shall 
we give for the varying figures exhibited in 
a wide field of localities where the conditions 
ire almost absolutely identical ? 

The average cost of all night public light- 
ing in the United States to-day is $121 per 
light ; for schedule lighting, $110. In 1885 
the cost was on an average $167 per light 
for all night lighting, and $135 for schedule 
lighting. In 1886 it was $160 and $125. 
In 1887 it was $130 and $117. In 1888 it 
was $129 and $114. Thus we find that the 
price of public lighting has been steadily de- 
creasing for several years, and to a very large 
extent within the past few months. Con- 
tracts that have been renewed since the last 
meeting of this Association in September 
show a net reduetion upon all night lighting 
of 23 per cent. and upon schedule lighting 
of 19 per cent. The general run has been 
from 15 to 83 per cent., but there are several 
cases reported where the reduction has ex- 
ceeded 50 per cent. An increased contract 
price is rare, less than a dozen in the country 
so reporting, and the highest figure reached 
is 20 per cent. while the lowest is 8 per cent. 

These satistics do not furnish any guide as 
to the rental value of an arc lamp. The price 
paid by one city is often twice as much as 
that paid in a neighboring city, yet one 
would scarcely wish to be quoted as saying 
that the cost of production was in the same 
relative proportion. It is obviously worth 
more to produce a light in one place than in 
another, but is it worth twice as much? It 
will no doubt be said that different degrees 
of illuminating candle power enter into the 
problem, but in my computations I have 
considered none but nominal 2,000 candle 
power lights. Sometimes the area lighted is 
pushed forward in explanation, but this has 
no connection that I can see with the cost of 
the light itself. 

There is really ro basis fixed upon which 
to charge for public lighting, nor any general 
data by which a fair rate may be arrived at. 
I am, therefore, of the opinion, that coinci- 
dent with the discussion of ownership, 
should come that relating to the value of the 
light, for this is really the primal cause for 
so much agitation of municipal control. 

When it comes to the question of owner- 
ship there are three parties in interest, the 
parent companies who manufacture the ma- 
terial to be used, the local companies that have 
invested their capital in a business they have 
the natural right to make as lucrative as 
possible, and the public, represented in an 
intermediate capacity by municipal councils. 
Accordingly we find them separate and dis- 
tinct views taken of the question, and we are 
forced to believe that all three are right 
from their standpoint. 

Of the three factors the local companies 
are the only ones presenting a solid front. 
They are united in the expression that 
municipalities ought not to do their own 
lighting.» In view of the constant decrease 
in.the price of electric lighting previousl 
shown, and the transitory periods of electri- 
cal machinery, the local companies are 
mechanically correct in their claim to be able 
to generate electricity as cheaply as a muni- 
cipality. Many of the circumstances by 
reason of which the sentiment favorable to 
municipal ownership became prominent, 
do not have force to-day. The new and 
improved formula and the cleapening 
processes of production, private companies 
are able to take advantage of where 





municipalities would not. Compound and 
condensing engines have made it possible to 
reduce the cost of power ; more light is pro- 
duced from a less expenditure of energy ; 
carbons have fallen from $50 and $60 to 
eight and ten ; itis no longer necessary to 
locate a station in the central and therefore 
the most expensive portion of a city, and 
more attention is being given to water power. 
All these are contributory to the claim of 
the private companies that municipalities 
should not enter into an investment, the ex- 
tent of which they are ignorant of, in the 
face of a declining market. 

With the parent companies, the effects of 
municipal ownership are just beginning to 
be appreciated. There is no doubt but these 
organizations will at no distant day be 
brought squarely to face the alternative of 
refusing to sell material to municipalities 
altogether or of going out of business. It 
has been their custom, while acknowledging 
an unwritten obligation to protect their local 
companies, to consider that they are not 
bound by any special dispensation to refuse 
a sale when the opportunity presented 
itself. They are not prepared to say that it 
is inadvisable for a city to operate its own 
plant so long as the city already has the 
other fellow’s system installed. When it 
comes to a city which has a private plant of 
this or that particular system, then this or 
that particular parent company is decidedly 
opposed to the city emburking in the busi- 
ness. 

For these truly natural characteristics 
capital is quickly bringing the parent com- 
panies to a halt. No company is large 
enough or financially strong enough to 
organize and operate the local companies 
necessary for the times. Therefore it is 
local capital and local activity that is the 
mainstay of the parent company. Capital is 
always nervous, and we can readily see that 
with the continued growth of a sentiment 
favorable to cities doing their own lighting, 
capital will not run any risks. It will not 
invest in a city or town where a community 
interest stares it in the face. 

There is another reason why the municipal 
ownership of plants does not run parallel 
with the interests of manufacturing com- 
panies. In the case of the municipality the 
net result of a year’s operation is public 
property, while it is to the interest of private 
corporations to keep within their own 
knowledge the actual outlays. A larger 
increase in the amount of goods required 
may also be expected from them than from 
municipalities. And from the exasperating 
incidents of carrying through a municipal 
deal, with its attendant train of demoralizing 
influences, every company would fain be 
freed. 1 do not believe there is a parent 
company in the country that has made 
money by selling plants to municipalities. 
I know some who have lost money, and I 
wonder that as a whole they are not ready 
to commit themselves unqualifiedly and 
negatively upon the subject of municipal 
ownership. The time is near when they 
will be forced to go.,upon record in this 
matter, but to-day they are vacillating and 
uncertain. -They believe that in some cases 
it would be a manifest advantage for cities 
to own their plant, and in other cases just 
as manifest a disadvantage. They would 
like to have each case stand independently. 

In considering this subject from the stand- 
point of the public servant, it becomes at 
once a question of advisability, to which is 
naturally attached, although seldom consid- 
ered, the element of responsibility. The 
theory of the political economist is that the 
monopolies of service should be owned by 
the municipality, and all belong to the com- 
munity. In European countries this idea is 
carried to a much further extent than in our 
own. In many English speaking communi- 
ties the public service does not stop with 
light, water and transit, but municipal own- 
ership often extends to the bath, the laundry 
and the bakery. 

It has been more gradual in America, 
doubtless because the tendency of the times 
in all municipal governments istoward polit- 
ical aggrandizement, and that it inevitably 
leads to corruption and a debauchery of the 
public service. It has therefore become 
necessary to largely restrict the functions of 
the local governments by more general leg- 
islative bodies. In America, politics is the 
national characteristic, and the ordinary 
politician is only theoretically honest. He 
recognizes moral turpitude only to the ex- 
tent of dreading exposure of his own back- 
slidings, and while if he break the law, he 
nevertheless outwardly insists on the sanctity 
of the law. Municipal service can be, and 
ought to be, administered with quite as 
much freedom from assumption. as when in 
the hands of private parties. But in few 
instances do we find it soadministered. We 
are thus confronted with a condition, not a 
theory, and in the municipal ownership of 
electric light plants this condition is easy of 
demonstration. I believe I can truthfully 
say that the experience of city governments 
in this line has not been in all respects 
satisfactory. Starting out a year ago as the 
investigator for a large municipality, I have 
closely studied the workings of almost every 
city plant, and with but one or two excep- 





tions I would not now commend their 
operation. The officials of the smaller towns 
where municipal plants have been installed, 
with an amount of crude ignorance of the 
subject that is truly appalling, do not 
hesitate to assert that they and the people 
are well satisfied with the experiment, but in 
the majority of cases these officials are in 
office largely through the machinations of 
rings, and it would not be in the line of 
policy for them to decry the schemes of their 
associates. 

The illumination of towns by themselves 
is on the intermittent plan of lighting, the 
hours varying so that no basis for com- 
parison can be arrived at. The average 
advocate misinforms the investigator by 
holding up to view the proposition that 
these cities are doing their lighting for a 
mere nominal cost, while his figures are 
really superficial and not entitled to support. 
They are figured on isolated conditions to 
suit the emergency, often with items charged 
to other departments for the sake of a plaus 
ible showing in the lighting account. On 
one occasion, where I was called upon to 
estimate the cost of all night service for a 
large city, upon its merits, my figures were 
$92 per year, with interest and depreciation, 
and that I think is not very far from the 
cost of an arc lamp in our average com- 
munities. 

A strong claim is made that notwithstand- 
ing the prejudicial influence of politics that 
enter into their management, municipal 
stations have reduced the cost of public 
lighting in their localities over the contract 
system. 

I have previously stated that the average 
present price of public lighting in the United 
States is $121 per arc lamp per year, burn- 
ing all night, and $110 per lamp burning on 
schedule. The average cost to municipal- 
ities which are furnishing their own 
light, is $76 for an _ all-night light, 
and $44 for what they term a schedule 
light. This schedule is deceptive and does 
not _provide for as many hours lighting as 
the usual contract does. Therefore the 
latter suffers by comparison. It is often the 
case, also, that the iight is furnished in con- 
nection with some other department which 
bears a portion of the interest and deprecia- 
tion account. Free water power and some- 
times so-called free attendance also enters 
into these figures and distorts them. 

‘The only argument worthy of consideration 
in favor of municipalities doing their own 
lighting is that of cheapness, and emphasizes 
what | have said in a previous part of this 
paper, that an important question involved 
is the rental value of an arc lamp. 

Municipalities have not yet succeeded in 
reducing the price of light abncermally below 
the average. Ido not consider the fact of 
any weight that a city, by reason of its not 
being compelled to pay taxes, and because 
it has no profit to make, can manufacture 
light cheaper than a private company, for I 
expect that what it saves in this way wil] be 
counterbalanced by losses caused by the in- 
fluences of its management. 

Here arises the question of a personal 
financial responsibility. We have become 
accustomed to consider that all public busi- 
ness, being in a sense everybody’s is really 
nobody’s, and too often it is the case that a 
mere perfunctory public duty is performed 
for the sole sake of the salary attached to 
the office. Any business enterprise to be 
conducted successfully, ought to be carried 
on by men who are financially interested in 
it, and who feel in their own pockets the 
cost of every expenditure. A city govern- 
ment cannot possibly take that view of it, 
even though its departments were paved 
with good intentions. 

There is but one view, and that a consti- 
tutional one, in which municipal ownership 
can be endorsed. If the expenses of the 
plant can be kept within reasonable bounds ; 
if the management is in all respects such as 
you would commit your own private busi- 
ness to; if there are no outside prejudicial 
influences ; then from the standpoint of the 
public servant, it would be desirable for 
some cities to do their own lighting. With- 
out these qualifications it would be inadvis- 
able. 

The price of public lighting has out- 
stripped all other questions in the financial 
management of our cities. It has become, 
if not the chief source of expense, the great- 
est bone of contention, and the electric light 
companies that will observe the handwriting 
on the wall and meet the subject half way, 
will do much to dissipate this sentiment an- 
tagonistic to its interests. 

This is room for improvement in public 
lighting. Contracts are not made by people 
living in a millenium, but by the mingled 
good and bad as they are found in the busi- 
ness world and municipal councils, and «as 
they probably will be found for some time 
tocome. There are several sides to this, as 
to all questions, and there is a happy me- 
dium. In this medium the electric light 
fraternity should clasp hands with the well- 
meaning.and observant public servant, and 
see to it that while fair profits are returned 
for the service rendered, a union of interests 
is formed, cordial in its nature, though 
commercial in its results, and there will then 


be no occasion for public sentiment mani- 
festing itself in the municipal ownership of 
electric light plants. 
—__ eo —__—_—_—__ 
Electrical Engineering at Cornell 
University. 

The Department of Electrical Engineering 
at Cornell University was established in 
1883, and from a small beginning, made un- 
der the direction and in accordance with the 
suggestions of Prof. W. A. Anthony, now 
consulting electrician of the Mather Com- 
pany, it has grown to be the second largest 
course in the University. It numbers this 
year 121 students. On account of the growth 
of this department in Sibley College, the 
faculty have been obliged to make the ap- 
pointment of another professor in electrical 
engineering. Cornell University stands high 
in this department of instruction. The elec- 
trical laboratories of Cornell University bave 
been fully equipped for the study of this 
branch of engineering. A great variety of 
instruments have been brought together for 
measurements of resistance, currents, elec- 
tro-motive forces and capacities. A number 
of electric lighting systems are in actua 
operation, among them the Thomson-Hous- 
ton, the United States, the Westinghouse, 
the Edison and several others. Students in 
the department have practice in every kind 
of elecirical work, including measurements, 
tests of the condition of telegraphic, electric 
light and power lines and cables, tests of lo- 
cating faults, and dynamo construction, etc, 
A careful study is made of the principal sys- 
tems of electric lighting, both arc and incan 
descent, transmission of power, and the 
storage of the electric current. As the de- 
partment now has dynamos and motors of 
nearly all of the existing systems, the effi- 
ciency and construction of these may be 
readily investigated. The theory and con- 
struction of electric machinery, and the 
maintenance of electric light and power 
plants are made a special study. For mag- 
netic and other measurements by the mag- 
netic needle, a special building has been 
erected entirely free from iron ; copper being 
the only metal used in the construction. In 
this are placed the magnetometers and instru- 
ments for accurate measurement of currents 
and potentials; one of the latter being the 
large tangent galvanometer constructed at 
the University under the direction of Prof. 
Anthony, and said to be the largest in the 
country, with coils respectively one and six- 
tenths and two meters in diameter and giv- 
ing deflections to ten seconds. By this in- 
strument currents from one milliampere to 
250 amperes can be accurately measured. 
Among the late contributions to the equip- 
ment of the laboratories at Cornell are dyna- 
mos and lamps from the Edison, Thom- 
son-Houston, and Westinghouse companies ; 
motors and storage batteries from the Brush 
Electric Light Company, together with a 
complete incandeseent system from the 
Westinghouse Electric Company, which 
will soon be utilized in lighting Sage College. 
An electrical engineering building is soon to 
be constructed which will add immensely to 
the advantages of this department. 

enieniinehmnmanting 
A New Topeka Electric Light Company. 

The Jenney incandescent electric light 
plant started up Friday of last week with 
300 lights. ‘The Kansas Electric Company 
did all the wiring. A Ball engine of 125 
horse-power is used. The officers of the 
company are: J. Riley, superintendent and 
general manager; H. Safford, president ; 
Wm. C. Knox, treasurer; H. C. Rynerson, 
secretary. The name of the company is the 
North Topeka Light and Power Company, 
lucated in North Topeka, Kans. 





— Wilmington, Del., is proud of its 
new electric light plant, just ready to be 
turned over to the company by Electrician 
W. 8S. Heger, who has completed his work. 
The plant consists of a Ball engine of 15 
inches diameter of cylinder and 16 inches 
stroke. The engine works under 80 pounds 
of steam to the square inch, making 220 
revolutions per minute, developing 180 horse- 
power. The electric current generated is 
from a 1,000 volt Brush machine and a 100 
volt Edison dynamo. These machines sup- 
ply 1,000 sixteen candle power incandescent 
lamps and 42 arc lights of 2,000 candle power 
each. The lights are all controlled by 
switches in the engine room, and the wires 
are so arranged that an accident to them 
anywhere in the works is felt and controlled 
in this room. An electric meter accurately 
measures the current and indicates to the 
attendant just how much force he needs to 





supply the lamps that are in use. 
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CONVENTION ECHOES. 





A FEW RAMBLING REMARKS, PERSONAL AND 
OTHERWISE, CONCERNING THE CHICAGO 
CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSO- 

CIATION. 





The Eastern delegates were greatly aston- 
ished over the prevalence of dirt in the 
Garden City. In all the range of cities 
visited by this itinerant Association, Chicago 
carries off the palm in this respect. It is the 
result of the extensive use of soft coal. 

The elegant special train chartered by the 
New York delegates was the talk of the 
Convention. A neat little conspiracy is here 
reported for the first time. The delegates 
from New England and Boston came out in 
a special car over a northern line, while the 
New York delegates were enabled, owing to 
their number, influence and standing, to 
secure a special train, and came out on the 
very fast time made by the Pennsylvania 
limited. Before arriving in Chicago it was 
arranged to have a number of type written 
passes printed, which, upon being signed by 
Mr. Geo. F. Porter, chairman of the trans- 
portation committee, would permit the 
bearer to inspect this special train, and these 
were generously given out, but apparently it 
required great effort to secure them. The 
New England delegates and others, who after 
a great dea] of trouble and solicitation were 
able to secure one of these passes, are now in- 
formed for the first time that what appa- 
rently was so hard for them to secure had 
been prepared by the score, and were neatly 
done up in the pockets of some two or three 
gentlemen in the secret. However, the 
train was worth the visit, for it was said to 
be the finest train ever sent out by the Penn- 
sylvania road, and that is saying a good deal. 

The Daily Graphic published the follow- 
ing concerning the special train to the 
Chicago Convention: ‘‘ Not a few of the 
Pennsylvania officials about the Jersey City 
depot are laughing over what they think is a 
good joke on the electricians. The Pullman 
people have recently decided to discard elec- 
tric light for palace cars and to substitute 
gas, and these cars were among the first 
that have been fitted up with gas.” We 
think our illustrated daily contemporary 
greatly mistaken. Any how, the entire 
special train on this occasion was lighted by 
electricity, and very successfully lighted, 
the entire trip passing off without a single 
hitch. One if not two of the cars of the 
train had never been used before, in fact had 
just arrived from Pullman, Ill., and made 
their first trip as part of this special train, 
and, as they had been specially built for 
lighting by electricity, we do not think the 
Pullman people are discarding electric light 
for gas. A well-known electrical gentleman 
of this city suggests that the Graphic inten- 
ded to convey a dark and insiduous meaning 
about gas in the cars resulting from the 
vociferousness of the bright and lively gen- 
tlemen composing the electrical party. 

By the time the Eastern delegates had been 
in Chicago two days they found that all 
refreshments were barred after 12 o’clock at 
night. To make amends for this a few of 
them, incliding Stanley, of Bridgeport, 
Baker, of Newark, Patterson and Candee, of 
New York, Cleverly, of Philadelphia, and 
others, ordered a very elegant and sub- 
stantial supper to be set out in the rooms of 
a trusted friend at the Hotel Richelieu at 
12.30 a. m., which they thought would be 
about the time they returned from the 
theatre. They were a little late. Said 
trusted friend, not being in the secret, arrived 
at his rooms about 1 o’clock, found this ele- 
gant repast with no one to enjoy it. He 
immediately started on a tour of discovery 
and succeeded in capturing Fred. A. Gilbert, 
of Boston, with an enormous appetite, and 
half a dozen other friends, and in half an 
hour the elegant supper had all been dis- 
posed of. At this agreeable moment, the 
door opened and in filed the first-named gen- 
tlemen, each with the keenest of appetites, 
having stayed out later than usual exercising 
in the blizzard so as to particularly enjoy 
the novelty of a fine meal after 12 o’clock at 
night in the city of Chicago. The expres- 





sion on their countenances as they realized 
that their supper was gone cannot be de- 
scribed, neither will their remarks be 
recorded here. 

The special car from Boston brought 23 
delegates, and was under the fatherly direc- 
tion of Colonel Ransom, of Modern Light 
and Heat, assisted by Messrs. P. H. Alexan- 
der and Frank Ridlon. 

Mr. Marsden J. Perry, of Providence, 
was discovered to be quite an orator, and 
his neat little speech nominating Mr. E. R. 
Weeks for the presidency was greeted with 
applause. He and the Hon. Edward A. 
Maher, of Albany, carried off the honors for 
good looks, leaving out, of course, the news- 
paper men. 

A gallant fight was made by a number of 
St. Louis gentlemen to have the next Con- 
vention held there, but the reputation of that 
city in the matter of hot August weather 
killed it. 

Mr. J. B. Ecclesine, of New York, made 
his first appearance at this Electric Light 
Convention, representing the Cobb Vulcanite 
Wire Company, of Wilmington, Del. Mr. 
Ecclesine made many friends for himself and 
company, and both he and Mr. Cobb will no 
doubt be regular attendants hereafter. 

Mr. E. F. Gennert, of New York, had with 
him on the special train from this city, a 
very complete little camera, and is reported 
to have taken a number of instantaneous 
photographs which possess great interest to 
the parties photographed. Their appearance 
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Col. George L. Beetle was indefatigable 
in the matter of most cheerfully greeting his 
many friends, all of whom were greatly 
pleased to see him looking so well. 

Mr. F. A. Cheney, of Elmira, New York, 
was one of the Convention attendants from 
this State, and is one of the coming men in 
the Electric Light Association. 

Charles A. Cooper, president of the Muni- 
cipal Electric Light Company, of Brooklyn, 
after an absence of one year from the Asso- 
ciation, showed up in his usual energetic 
style at the Chicago Convention, and was 
warmly welcomed. 

The dinner given to the members of the 
executive committee and officers of the Asso- 
ciation by Messrs. Sunny and Kreidler of 
Chicago, also included the electrical news- 
paper men. It was given, as before an- 
nounced, at the Union League Club, and 
was greatly enjoyed. 

M. A. Knapp, of Chicago, is one of the 
handsome men of that city who devoted 
himself to seeing that out-of-town delegates 
were well entertained. 

Mr. C. R. Huntley, of Buffalo, one of the 
the new members of the executive committee, 
met a great many friends at Chicago. He is 
a progressive and enterprising gentleman, 
and will make a valuable member of the 
committee. 

J. P. McQuaide, the good-looking repre- 
sentative of the National Conduit Manu- 
facturing Company, although represent- 


ing an interest that the electric light 
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New Ru#eostaT FOR SEELEY STORAGE BATTERY, SET FOR PHYSICIANS. 


is awaited with some trepidation, as several 
of them were taken at meal time. 

The Central Electric Company had a po- 
lite colored boy with the Okonite trade mark 
emblazoned on his shirt front as an attend- 
ant during the Convention, and so that none 
may forget him, he was photographed and 
his picture given out to all visitors. 

Mr. 8. A. Barton, who is at the head of 
the Thomson-Houston interests in the West, 
renewed acquaintance with a great many of 
his Eastern friends who were attending the 
Convention. 

President E. M. Barton, of the Western 
Electric Company, and Manager C. A. 
Brown, were regular attendants at the ses- 
sion of the Convention, if we except the 
time that the latter-named gentleman was 
engaged in serving his country on a jury. 

Prof. John P. Barrett, so widely known 
as the electrician of the city of Chicago, 
took an active interest in the work of the 
Association, both in the Convention and in 
assisting to make the visit of the electrical 
people pleasant. He was most decidedly 
successful. Professor Barrett made a fight 
to have the matter of underground wires re- 
ceive attention, and after a little lively dis- 
cussion, and some unnecessary scare on the 
part of the central station men, the point 
Professor Barrett made was agreed to and 
the former committee continued, and Messrs. 
Barrett, B. E. Sunny and Elmer A. Sperry 
added to it, making a committee of eight, 
the other gentlemen being Messrs. Eugene 
T. Lynch, Jr., C. H. Barney, Walter C. 
Kerr, I. H. Davis, F. B. Crocker. This 
committee is to report at the Niagara Falls 
Convention. 





operating companies look at askance, has 
many friends among electric light companies 
and made many more at Chicago. 

The thanks of the REvIew are due to Mr. 
W. A. Kreidler, editor of the Western Hlec- 
trician, for numerous newspaper courtesies 
extended its representatives at the Conven- 
tion. 

Marmaduke M. M. Slattery came up from 
Fort Wayne, and matters which had been 
halting and hesitating upon his arrival at 
once proceeded in symmetrical and eloquent 
style. 

Fred. W. Royce, of Washington, made 
many sacrifices to attend the Convention, 
but without his presence. the Association 
would not seem natural, and although he 
was busily engaged in wiring the new Pen- 
sion building, which is to be lighted by 
electricity for the inaugural ball, he imme- 
diately responded to the summons to be 
present in Chicago, leaving his work so sud- 
denly that he arrived with his kets filled 
with double-pointed tacks, a pair of pliers in 
his boots, and a coil of wirearound his neck. 

George F. Porter, chairman of the trans- 
portation committee (and we don’t think the 
transportation committee was appointed for 
the next meeting), again covered himself 
with high honors. We think Mr. Porter de- 
serves a great deal more credit than he has 
ever received for the work he has done in 
securing reduced rates to these Conventions, 
and also for the important part he has al- 
ways borne in getting up excursion parties 
to attend them. 

Mr. T. C. Smith, of Philadelphia, is a 
capable, far-seeing, electric light worker, 
and his sensible words, both on and off the 
floor of the Convention, had a good deal to 
do with the general success of the meeting. 

Friction clutch pulley men were present 
in first class order. r. Schenck went on 
from New York and formed many new and 
agreeable acquaintances among the electric 
light nien. 





Captain C. H. Thompson, of the Wood- 
ward Electrical Works of Detroit, carried off 
the honors as champion story teller of the 
Convention, and this was no easy contest 
either, for there were a number of artists in 
attendance. 

The best local report of the Convention 
was made by the Chicago Inter-Ocean, which 
paper from the start realized the importance 
of the meeting, and handled it accordingly. 

Following the plan of Modern Light and 
Heat at the Boston Convention, the Western 
Electrician published a very complete and 
handsomely printed daily during the Con 
vention. It contained the complete proceed- 
ings of each day, and was issued every 
morning. 

Col. A. B. Uline, of Albany, was one of 
the prominent telephone men present, drink- 
ing in new electrical information from the 
electric light and electric power men. 

Chas. W. Ward, the general manager and 
head of the Non-Magnetic Watch Company 
of America, attended his first Electric Light 
Convention, and enjoyed it so much that he 
will not miss them any more. 

Mr. Jarvis B. Edson started the plan of 
organizing little dinner parties on the special 
train from New York, and the idea became 
very popular. The meals served by the rail- 
road company in the dining car were elabo- 
rate and appetite-satisfying successes. Every 
patron was delighted. 

The summer convention at Niagara Falls 
is already talked of as being a suitable occa- 
sion for delegates to take their wives. 

A great many of the delegates to the Chi- 
cago Convention visited the large factory of 
the Western Electric Company, and enjoyed 
a trip through its many busy departments. 

The Columbia Theatre, of which Manager 
Morton is the courteous and energetic head, 
is beautifully lighted with electric light, 
which is most admirably controlled. This 
theatre was one of the popular resorts of the 
attendants of the Convention, and many of 
them were privileged to examine the details 
of the excellent electric lighting arrange- 
ments. 

Another interesting theatre lighted by elec- 
tricity is that of the Haymarket, on the west 
side, which is under the direction of Mana- 
ger Davis. There are a number of electri- 
cal effects in the disposition of the lamps, 
and the theatre in addition to being lighted 
by electricity throughout, has the honor, we 
believe, of being the first to have respect for 
the comfort of the actors, the dressing rooms 
being conveniently and tastefully fitted up. 

The credit for the artistic decorations of 
the Convention hall and press room belongs 
to Mr. F. H. Soden. These decorations 
were gotten up in the best taste, and won 
warmest praise from all visitors. 

The exhibitors expressed great satisfaction 
with the Chicago arrangements and felt 
more than repaid for their trouble and ex- 
pense. 

The attendance at the exhibition constantly 
increased from the opening day. On Thurs- 
day 18,000 tickets were taken in between 4 
and 7 o’clock Pp. M., and 5,000 people were 
turned away in the evening. At times the 
crowd outside the building became so large 
that the police patrol was called to preserve 
order and protect the ladies, of whom there 
were a large number present. The doors 
were closed at 8.30 Pp. M., and it was stated 
that never since the Blaine Convention in 
1884, had the Exposition Building held so 
many people. 

The special train that carried the electric 
light delegates from New York to Chicago 
was lighted throughout by electric light, 
wired by Okonite wires, a Brotherhood en- 
gine and Eickemeyer ger being used 
to generate electricity. The plant was in 
charge of Mr. J. K. Park, and the incandes- 
cent lamps throughout the train were of 
the Sawyer-Man make. The cars were all 
new, two of them never having been used 
before, and both the Pennsylvania Road and 
Pullman Company are entitled to the thanks 
of the New York delegates for the magnifi- 
cent train they placed at the disposal of the 
party and for the splendid manner in which 
the train was handled from the time it left 
New York until it arrived in Chicago just 
24 hours later. City Passenger Agent, H. M. 
Haines, went with the party and was assiduous 
in the work of looking after the comfort of 
the passengers. The trip was the most suc- 
cessful and pleasant one ever made by so 
large a party of electrical people, and the 
cars were so conveniently arranged that the 
pleasure of one never interfered with the 
comfort of the other. 

——--¢ = e- ——_ 


A Convenient Rheostat. 


This handy little contrivance will find 
other uses besides its application to the Seeley 
Medical Storage Battery, for which. it was 
specially designed. It is very simple, con- 
sisting of a spool of insulating material 
wound externally with resistance wire, and 
mounted on a pedestal. Its bore serves as 
guide for a pin which carries the sliding con- 
tact above. It is admirably adapted for all 

urposes within its range, and does Mr. 

ley credit, and the Complete Electric Con- 
struction Company, the owners, will find an 
increasing demand for it. 
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THE GREAT ELECTRICAL EXHIBIT. 





ADDITIONAL NOTESGONCERNING THE ENTER- 
PRISING EXHIBITORS AT THE CHICAGO 
ELECTRIC LIGHT CONVENTION. 





Several columns of the REviEw last week 
were devoted to descriptions of the various 
interesting exhibits ubat the progressive 
electrical men presented at Chicago. In this 
issue several columns of the ‘‘ overflow” 
will interest every reader, and bring honor- 
able recognition to gentlemen abundantly 
deserving of it. 

Mr. E. B. McClees, of New York, repre- 
sented the old reliable Kerite wires and cables 
and made many new friends among the elec- 
trical people. 

Mr. J. H. Shay, of the Munson Belting 
Company, was very successful in greeting 
all visitors. His company’s belts were in 
use throughout the Exposition building. 

Mr. T. H. Brady had his mast arm on ex- 
hibition, and, as usual, attracted much at- 
tention from all visitors. 

Mr. Theodore Larbig represented the New 
York end of Holmes, Booth & Haydens, and 
presented a neat exhibit of bare and insulated 
wires. 

Mr. Jarvis B. Edson exhibited several of 
his pressure recording gauges —a gauge that 
is increasing in popularity with electric light 
people every day—and in the same room the 
Detroit Lubricating Company showed sam- 
ples of their oils. 

Mr. W. C. Wonham, of New York, pre- 
sented a magnificent exhibit of the Hill 
clutch pully. Mr. H. W. Hill wasin attend- 
ance. The new Hill clutch, of an entirely 
new pattern, and not yet on the market, was 
a feature of the exhibit. Mr. C A. Burns, 
of Chicago, and Mr. H. M. McArthey, of 
Minneapolis, were also with the exhibit. 

The Stilwell & Bierce Company, of Day- 
ton, had a very interesting exhibit of their 
widely known Victor Turbine, also their live 
steam purifier. This exhibit was in the 
outer hall, and was visited by every attend- 
ant. The company was represented by Mr. 
F. A. Brooks with the turbine wheels, and 
Mr. R. B. Day with the purifier and steam 
department. 

Occupying a prominent position near the 
entrance of the main hall were two of the 
well known Brady Mast Arms, 15 and 21 
feet in length. The arms were shown with 
lamps attached. Mr. T. H. Brady was pres- 
ent personally. 

Mr. Charles W. Russell, of Providence, 
representing the Russell Manufacturing Co., 
exhibited two mast arms 15 and 25 feet long 
respectively, and with lampsattached. The 
peculiarity of the Russell arm is that the 
lamp is brought to the pole instead of low- 
ered, and the electric wires are concealed in 
the main shaft of the arm. 

The Geo. F. Card Manufacturing Com- 
pany, of Cincinnati, Ohio, were represented 
by Mr. J. F. McClure, general manager, and 
Mr. E. B. Richart, electrician. The com- 
pany made a large exhibit of dynamos and 
motors, in the installation of which for iso- 
lated points they are doing a large business. 
A time meter, just patented, was an interest- 
ing feature of the exhibit. It is an apparent 
clock with dial face, and by it the current 
records the exact number of hours that the 
motor or lights are used. It has an advan- 
tage of cheapness, and is intended to fill a 
long-felt want among motor and light men. 

The Chicago Engineering Supply Com- 
pany, represented by Mr. John Boylston, 
made an exhibit of the Detroit Lubricators 
and engineering supplies in general. This 
company has the agency of the Edson re- 
cording gauge and carries a line of fine lub- 
ricating oils. 

The Chicago Feed Water Heater and Pur- 
ifier Company was well represented by Pres- 
ident J. O. Wilson, Vice-President Thomas 
Kane, Mr. R. E. Richardson, secretary and 
treasurer, and Mr. James C. Watson, mas- 
ter mechanic. They exhibited the Smith 
purifier, for which new device many advan- 
tages are claimed. 

The Ashton Valve Company, of Boston, 
represented by Mr. A. J. Hewlings, made an 
elaborate exhibit of their well-known ‘‘pop” 
safety and water relief valves. The fine fin- 
ish on these goods was the subject of favor- 
able comment. 

The St. John’s self-adjusting cylinde 
packing exhibit was in charge of Mr. H. C. 
Higgins. The company is prepared to stand 
by the statement that their packing possesses 
advantages of economy of fuel and oil. 
They exhibited a ring with their packing 
which was used at the Tnstitute fair, where it 
received first prize. 

The ‘‘ Dynamo” belt was exhibited by the 
Goulds, Austin & Caldwell Company, of 
Chicago, who showed also the monarch belt- 
ing and Lunkenheimer valves. 

In the outer hall the Eureka Fire Hose 
een ge represented by Mr. C. A. Landy 
aud R. H. Salter, made a good showing with 
their cotton machine belting. 

The Locke Bros. steam , regulator, 
an apparatus which has met with favor in its 
field, was exhibited in the outer hall by the 
Locke Bros., of Salem, Mass., represented 
by Mr. H. B, Ham, 





An Edson steam pressure recorder of 
unusually fine finish and having the new ink 
marking device, was loaned by its owner, 
Mr. H. M. Kinsley, of Chicago restaurant 
fame, for use in the exhibit of Jarvis B. 
Edson, of New York. It was illuminated 
by an Edison lamp, and attracted much 
attention from electric light men whose ques- 
tions were readily answered by Mr. Edson 
himself, demonstrating how indispensable 
these recorders are where economy of fuel 
and uniformity of speed are so essential as 
in electric lighting. 

The Bernstein Electric Co., represented by 
Mr. H. B. Cram, treasurer, exhibited in 
department A, their series incandescent 
lamps in operation on different are light cir- 
cuits. A distinctive feature of this lamp and 
socket is the use of insulating material for all 
outside parts, thus preventing any ——s 
of contact with the high tension current used. 

E. B. Preston & Co., of Chicago, exhibited 
a 60-inch double leather belt about 139 
feet in length, made for the Pullman Palace 
Car Co. This monstrous belt weighed about 
1,200 pounds and is said to be the largest belt 
ever exhibited. They also exhibited a supe- 
rior line of leather belting for high speed 
dynamo work. E. B. Preston & Co. are one 
of the largest houses and their Acorn brand 
of Short Sap leather belting is particularly 
popular. 

The Detroit Motor Co. made a fineshowing 
of their motors in department A. The 
display consisted of dental, jewelers, fan, 
sewing machines and other motors ranging 
from ;'5 horse power up to eight horse power. 
Some of the strongest financial men of 
Detroit are interested in this rg i and it 
will actively enter the motor field. The 
inventions are all the productions of H. fH. 
Blades, a young man only 19 yearsold. They 
also exhibited an automatic switch recently 
invented. The Blades motor is a handsome, 
strongly built machine. 

The Detroit Storage Battery C—-: 
represented by General Manager Frank B. 
Trout, made an extensive exhibit in the 
main hall, with headquarters in Department 
A. It is one of the strongest and most per- 
fect batteries ever invented, and will be 
technically explained in the REVIEW soon. 
Captain C. H. Thompson, the original in- 
ventor of this battery, was also present and 
explained its construction. Mr. C. C. 
Jennings, formerly of Chicago, and well 
known among the electrical people of that 
city is now with this company and attended 
the Convention. 

The Knapp Electrical Company covered a 
large floor space in Department A, and was 
represented by P. C. Burn, St. Louis, and 
M. A. Knapp, the General Manager of 
Chicago. Mr. J. W. Godfrey, of Grimshaw 
wire fame, also made his headquarters here, 
as did Mr. P. C. Ackerman, with a fine line 
of the popular wire of the American Elec- 
trical Works. 

The Belding Motor & Manufacturing Com- 
pany, Chicago, exhibited two half horse 110 
volt, two one horse 110 volt, one two horse 
110 volt, one two horse 220 volt, and one 
seven and one-half horse 220 volt machines ; 
also sewing machine, dental and small fan 
motors running from both primary batteries 
and incandescent circuits. The Belding 
people have only been in the field a short 
time, but claim to have more machines 
in operation in Chicago than any other com 
pany. The exhibit was represented by Mr. 
H. G. Brownell and Mr. Coale. 

The Chicago Rawhide Manufacturing 
Company made a superior showing of 
variety and styles of belting from 16 inches 
down to the smallest belt ever made. In 
their exhibit was the flat, round twist, rope 
and square beltings. One of their 10-inch 
belts was used to drive a dynamo with a 
12-inch double belt and two 4-inch double 
belted dynamos. The Chicago Rawhide 
Company’s belts have been used on high 
speed dynamos in Chicago for nearly nine 
years and are apparently as good as ever. 
The Chicago Rawhide Manufacturing Com- 
pany bave one of the most durable and prac- 
tical belts in the field for high specd work. 
They were ——= by W. H. Preble, A. 
B. Spurling, W. P. Preble, and D. R. Mc- 
Cutchen. 

The National Electric Light Company, of 
Eau Claire, Wis., came in for a strong share 
of both electrical and public interest in the 
work done in both arc and incandescent 
lighting. The beautiful light in the press 
room was by this company’s incandescent 
system. Their improved dynamo was 
located in the north end of the hall and con- 
stantly surrounded by a curious crowd of 
spectators. The National ee have an 
electrician in the person 0 r. Free- 
man -~vho is well-known to electrical people. 

The Electrical Supply Co., of Chicago, 
occupied the northeast corner in department 
A covered by a canopy and lighted by both 
arc and incandescent lamps. Besides their 
general line of electrical goods they exhibited 
superior test instruments, Sawyer-Man 
—. the Dayton lift and tackle, the auto- 
matic ground switch, showing its use on 
both incandescent and arc lights. The auto- 
matic arc lamp hangers were shown from 
the center of the canopy. One table was 
devoted entirely to vulcanized fibre, while a 





large department was devoted to Cobb vul- 
canite wire and cables. The Electrical Sup- 
ply Co. not only made a splendid showing 
in their a apartments, but they strung 
the P. & B. wire all over the building asa 
fence for the various exhibits. The exhibit 
was represented by Mr. Terry, Mr. Neely, 
Mr. Cone, and Mr. Taylor. 

Hugo Meyer & Co., had a neat exhibit of 
cotton, silk and worsted yarns for covering 
magnet wire, telephone wire and for insula- 
ting wires. They were represented by Fred. 
Moss, New York. 

The Sperry Electric Company made a 
splendid showing of this improved lighting 
system—in fact it was one of the most at- 
tractive exhibits of the Convention, and 
everybody who called was welcomed and 
shown all through the department in a most 
courteous manner by Mr. D. P. Perry, gen- 
eral manager of the Sperry Co. and by Mr. 
Fred. De Land. They made a special show- 
ing of their systems using two ten arc light 
dynamos, one showing new high tension 
system and the other the new low tension 
system. On the high tension system 10 lamps 
were suspended from a bracket and were 
alternately in and out of circuit in order to 
show instantaneous automatic action of the 
regulator. This regulator has excited a great 
deal of interest. 

Mr. Elmer A. Sperry made a special ex- 
hibit of his mining drill, operated by a 
Sperry motor which attracted a great deal 
of attention. These Crills have been in use 
for some time in the coal mines of southern 
Illinois, and have given good satisfaction. 

The Excelsior Electric Light Company’s 
exhibit was the neatest at the show in point 
of drapery and arrangement. A bridal 
chamber lighted by both are and incandes- 
cent lamps, in the center of which was hung a 
beautiful portrait of Chairman B. E. Sunny, 
taken by electric light which Mr. Horne says 
they can make complete in 244 hours from 
receipt of the picture, the Excelsior light 
doing nine tenths of the work in 15 seconds. 
They exhibited two 15 horse power dynamos 
furnishing the current for all the arc light 
motors throughout the building, the regula- 
tors on the dynamos responding quickly and 
efficiently to all the demands for throwing 
on and off the motors of the various exhibits. 
The were represented by F. W. Horne, 
Chicago, manager. 

Parrish Bros. and Peck, Electrical Co., of 
Detroit, exhibited their electrical circuit for 
passenger and freight trains, steamboats, 
burglar alarms, ete. They are a genial com- 
pany of gentlemen with some very valuable 
and simple electrical devices which have 
been thoroughly tested and highly recom- 
mended by Michigan Central Railroad offi- 
cials.) They were represented by M. W. and 
M. S. Parrish, Dr. J. H. Carstens and F. H. 
Clark, Detroit. 

The U. 8. Rocking Grate Co., of Chicago, 
exhibited the finest rocking grate. It is per- 
fect in its work. self cleaning and has been 
tested and highly recommended by a long 
list of engineers. 

Chas. A. Schieren & Co., of New York 
and Chicago, exhibited a full line of their 
superior leather link belting and electric 
leather belting, among which was a 48-inch 
electric belt sold to the Municipal Elec- 
tric Light Company, of Brooklyn, a 40- 
inch electric belt sold to P. & W. Ebling. 
New York, a 20 and 14-inch electric belt 
sold to Arthur & Warner, of Portland, Ore. 
They also exhibited a 14-inch perforated 
electric belt which is their latest improve- 
ment in electric belting for high speed pur- 
poses. Chas. A. Schieren, Jr., E. L. Burnell 
and F. W. Baugher, represented them at the 
Convention. 

The Kester Electric Company, of Terre 
Haute, Ind., exhibited their new electric 
motor which has recently been perfected, 
the main feature of which is the peculiar 
winding of the armature. They were rep- 
resented by J. Berry, J. H. Briggs, Clint 
Kidder and J. F. Kester, of Terre Haute. 

The Chalmer Spence Company, repre- 
sented by T. K. McKnight, Chicago man- 
ager, exhibited a complete line of their as- 
bestos pipe and boiler covering, piston and 
valve packing, asbestos board and building 


paper. 

An exhibit which arrived Jate, but which 
attracted much attention, was the Whitting- 
ham Switch for starting and stopping incan- 
descent motors with no possibility of injury 
to the motor. The exhibit was made by the 
Automatic Switch Company, of Baltimore. 
anéd Mr. G. H. Whittingham was present to 
personally explain the operation of his switch. 

The Tamarack and Osceola Copper Mfg. 
Company was represented by Mr. 8. Rosen- 
stamm, of Lewisohn & Bros., of New York. 
The exhibit included samples of different 
sizes of pure lake copper wire. The com- 
pany has been in existence but a compara- 
tively short time, but is meeting with great 


success. 

The Cobb Vulcanite wires were used in 
the conduit exhibit. Mr. Henry B. Cobb 
and Mr. J. B. Ecclesine were prominent 
attendants at the Convention and exhibition. 
The Cobb Co. also had an extensive exhibit 


in department A. : 
The American Electrical Works of Provi- 
dence, represented by P. C, Ackerman, 





showed a magnificient line of. magnet and 
annunciator wires and flexible co’ _ The 
cable used in the Russell mast arm is from 
the American Company, and isa fine exam- 
ple of thorough work in the line of heavy 
insulated cables. 

The Pumpelly Storage Battery and Elec- 
tric Motor Company made a large exhibit in 
the outer hall, and were represented by Mr, 
Abner Crossman, president ; Mr. Geo. W. 
Marble, general manager ; and Mr. L. Men- 
delsohn, treasurer. They made an exhibit 
of Pumpelly storage batteries and success- 
fully overcame many difficulties. There 
was a delay in getting current, and conse- 
quently the batteries were run as they were 
brought in, but half charged, but neverthe- 
less made a good end sr ane showing. 
Twenty-six cells were employed lighting 14 
incandescent lamps, beside running a cloth 
cutting machine and Belding electric motor. 

The Wheeler reflectors were exhibited in 
the large hall. 

The New York Safety Steam Power Com- 
pany exhibited an 85 horse-power automatic 
engine, which was furnishing power for 
several dynamos of the National Electric 
Manufacturing Company. In addition, an 
upright six horse-power engine was running 
another dynamo. Several of this company’s 
engines are in use in Chicago, including 125 
horse-power at the Merchants’ plant and 
25 horse-power at the Tremont House. The 
company was represented by Milton Thomas 
and C. L. Klock. 

The most unique exhibit at Chicago was 
that of the Fort Wayne Jenney Company. 
which was in the outer hall about 20 feet 
from the floor, and read as follows: ‘‘ This 
space in the air reserved for the Fort Wayne 
Jenney Electric Company. Owing to the 
recent fire and to the fact that we have now 
on hand orders aggegating $14.000,000, we 
are compelled to forego the exhibit of appa- 
ratus expected of us by our friends. We 
have plenty of nerve, but no machinery to 
spare, hence this display of our only avail- 
able merchandise. We will be pleased to see 
our friends at 185 Dearborn street. W. J. 
Buckley, Manager Chicago Office.” 

A novel little machine shown at the ex- 
hibition for the first time, was a cloth cutter, 
the invention of Mr. H. A. Caldwell, of 
Chicago. It consists of a razor-edge knife 
held in vertical position, and given an up 
and down motion with a slight push ahead, 
by a 4% horse-power ‘‘C. & C.” motor re- 
volving at a high speed. This little device. 
which cuts easily through 50 thicknesses of 
heavy cloth, was driven a part of the time 
at the ‘“‘C. & C.” exhibit, another 1¢ horse- 
power motor acting as a dynamo furnishing 
current, and the Pumpelly storage battery 
furuished current while the machine was 
being shown in the outer hall. 

The Mosher Tubular Metallic Packing 
was exhibited in the outer hall by Mr. 
Thomas B. Mapp. This packing is made 
by Charles F. Elmes, of Chicago. 

Henry R. Worthington exhibited a com- 
plete line of the well-known Worthington 
pumps and meters in the outer hall near the 
engine exibits. Boiler feed pumps, power 
pumps, etc., were included. 

The engine exhibits formed an important 
feature in the large exhibition hall. 

A. L. Ide & Son of Springfield, Ill, showed 
a large Ideal engine, made for and sold to 
the Chicago Edison Company for the Adams 
street station. The company was represented 
by Mr A. L. Ide and Mr. W. B. Pearson. 

Fairbanks, Morse & Company, of Chicago, 
exhibited a Williams Antomatic Engine of 
90 horse-power. 

Mr. Daniel H. Higgins had in operation 
one of his rotary steam engines of two horse- 
power running a small dynamo. 

The John T. Noye Manufacturing Com- 
pany, represented by Mr. J. M. Duncan, 
Western agent at Chicago, and Mr. C. A. 
Miller, had a large Rice Automatic engine 
furnishing much of the power used in the 
exhibit. A new engine just from the shop 
was started up under a full load but no 
trouble was met with, and the work required 
was satisfactorily done. The Western agency 
of this company, though established but five 
months, has already placed 50 engines. 

Connected with the Rice engine wasa large 
exhibit of pulleys, shbafting, couplings, 
clutches, etc., from the Eclipse Wind Engine 
Company, of Beloit, Wis., all in active ope- 
ration. The oil cups in this exhibit were 
those of P. A. Bennett, and the Munson belt 
was used. 

The exhibit of James W. Queen & Com- 
pany, in department A, was alone worth a 
visit to the exposition, and contained a most 
complete collection of electrical testing in- 
struments, together with portable batteries, 
photometers, ete. Mr. R. O. Heinrich 
represented the company, and among other 
things pointed out the new standard ampere 
balance here exhibited for the first time in 
the United States. 

The North American Underground Tele- 
graph and Electric Company made a large 
exhibit of the Johnstone conduits, whose 
construction and workings were fully de- 
scribed recently in the Review. Mr. W. H. 
Johnstone, Mr. Clarence W. Meade, Mr. John 
R. Geary, Mr. W. F. Smith and Mr. Chas, 
Selden represented the company. 
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«*", The Boston aldermen have voted to 
permit the New England Telephone Com- 
pany to lay underground conduits in Milk 
and School streets. 


»", During the past year the Wisconsin 
Telephone Company has built 329 miles of 
lines in the State. During the coming year 
it is proposed to extend the lines from Mon- 
roe to Darlington, Mineral Point to Dodge 
ville and Highland, Lancaster to Platteville, 
Georgetown to Dubuque, Ia., and Galena, 
Ill. 

»*, The complainant, Dr. Rogers, in the 
Pan-Electric case of Rogers against Garland, 
says he intends to summon President Cleve- 
land after the 4th of March to testify as to 
statements in regard to the Pan-Electric 
Company alleged to have been made to the 
President by Mr. Garland, Casey Young, 
Senator Harris and others. 


«*, The telephone company has cut the 
wires of the Woburn (Mass.) Electric Light 
Company between Fowle street and Win- 
chester. The companies have disagreed for 
some time regarding their respective rights, 
and the electric light company placed wires 
on the poles after being requested not to do 
so. The wires which furnish the light on the 
thoroughfares of Winchester were allowed 
to remain. 


»*, The extent to which the telephone has 
entered into Connecticut social and business 
life is graphically shown by the sammary of 
the figures in the Southern New England 
Telephone Company’s annual report, which 
has been just issued. There are 2,586 cir- 
cuits in the State, 6,981 miles of wire, of 
which 753 are copper, and 5,710 stations, 
2,793 of which are business places, and 194 
persons are given employment. 


»*, The annual election of the Wisconsin 
Telephone Company resulted in the choice 
of the following officers: President, Henry 
C. Payne; vice-president, C. H. Haskins; 
secretary, John D. McLeod ; treasurer, F. G. 
Bigelow ; directors, E. H. Broadhead, B. K. 
Miller, H. C. Payne, C. H. Haskins, George 
Albee. The directors have re-elected F. E. 
Parker to the office of superintendent. The 
important change in the new board of offi- 
cers is that Mr. Payne and Mr. Haskins 
exchange places. 


yx, The annual meeting of the Central 
New York Telephone and Telegraph Com- 
pany was held recently. The following were 
elected directors: R.S. Williams, Lewis H. 
Lawrence, C. A. Nicholson, F. G. Wood, 
Utica ; Henry L. Storke, Auburn ; David B. 
Parker, Randolph; Martin A. Knapp, Syra- 
cuse. The following officers were elected : 
Robert 8. Williams, president ; Henry L. 
Storke, vice-president; F. G, Wood, secre- 
tary and treasurer ; C. A. Nicholson, general 
manager. 


»*, The time will come, says an exchange, 
and it is not far distant, when the telephone 
will be used as extensively in the country as 
it is now in the large cities, and the farmer 
will call the village doctor, or the under- 
taker, or give an order to the butcher or the 
groceryman by the use of the mast wonder- 
ful of moderninventions. Every farm house 
will be brought into communication with 
every other house in the neighborhood as 
well as with the nearest village; the isolation 
of country life in winter will be destroyed ; 
there will be a wire from the home to the 
country schoolhouse, and neighbors will 
exchange news and gossip though the mid- 
winter blizzard rages outside in all its fury. 


«*, It is given out by a member of the 
Committee or Municipal Corporations of the 
Missouri Legislature that the Dempsey Dill, 
fixing the maximum rate of telephone 
charges at $48 per year, which has been 
reported unfavorably by the committee, will 





be amended when it comes up for engross- 
ment so that the charges shall be fixed at $75 
peryear. This will be done as a compromise 
between the telephone companies and the 
people. The committee believes that $48 is 
not enough to enable the telephone com- 








Fig. 4.—ATTACHING PLUG. 


panies to keep up their business at its present 
high standard, and will urge the amendment 
establishing the rate at $75, believing that 
this will be satisfactory to the corporations 
and the public. 








~>_>- 
Telephone Wires Under Ground. 





Details of Incandescent Lighting. 
The interesting illustrations relating to the 
detail work of electric lighting, present 
some of the more recent work of the 
Sawyer-Man Electric Company. The reader 
cannot fail to be appreciative of the innum- 





Fig. 5.—Lamp Locks. 


erable little details that go to make up the 
perfect system of incandescent electric light- 
ing. The Review has on many occasions 
presented illustrations of the larger factors 
which go to make up the symmetrical whole 
of an electric light plant. In presenting 
this latter work of the very progressive 


The Southern New England Telephone | Sawyer-Man Company, it is not necessary to 


| 


Company has come to the legislature, asking | describe each illustration in detail, as its 


an amendment to its charter authorizing the 


name and purpose are indicated beneath 


placing of its wires in underground conduits | each cut. 





in the streets, subject to the direction of the | 


local authorities. It is true that the burying 
of wires is yet in its experimental stage, but 
some progress has been made, and as im- 
proved plans may be devised before the 
legislature meets two years hence, the com 
pany wishes to place itself in position to take 
advantage of them. It is contemplated to 
begin by burying the wires in the centers of 











Fig. 3.— KeyLess Socket. 


The great factory extending from 510 to 
534 West 23d street is chiefly engaged in the 
manufacture of incandescent lamps, and in 
this respect the business of the Sawyer-Man 
Company has grown with wonderful rapid- 
ity the last 12 months. 

—<_- 
Incandescent illumination is spresd- 
ing in the smaller towns of Canada. 
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the larger cities and towns, near the central 
stations, where the great number of wires 
coming in from various directions are ob- 
jected to by adjoining property owners. We 
learn that it is the intention of the company, 
within a short time, to erect or purchase in 
New Haven, Hartford, Bridgeport ana other 
cities, buildings for the sole use of the com- 
pany, and facilities for construction and re- 
pair work.—Hartford Times, 





Mr. Louis W. Dillon, of Attleboro, Mass., 
was at the Chicago Convention representing 
the Dillon Manufacturing Company, and 
showing the Dillon patent double pole switch, 
which was pronounced by those most com- 
petent to judge, an excellent switch and one 
that is bound to be well known in the 
future, 





Municipal Management of 
Manufactures. 
To THE Epitor oF ELECTRICAL REVIEW : 

It has been a serious question among the 
wisest men in our country for a great num- 
ber of years, whether the Federal govern- 
ment had power, in and by its Congress, to 
develop and maintain internal improvements 
throughout the States and Territories, and 
whether it would be assuming the proper 
and wise use of the surplus funds in the 
Treasury of the general government in thus 
developing rivers, inland streams, forests, 
railroads and all other methods of traffic and 
commerce. After years of discussion, it 
was demonstrated that it was a serious prob- 
lem, whether the Federal government had 
any such power ; and the unwisdom of its 
exercise was finally conceded by all parties, 
for the obvious reason, that it would be not 
only a perversion of the functions of such 
government, but would work a discrimina- 
tion against the people of our various States. 
The larger States—owing to the representa- 
tion in Congress, their social and political 
interests—might so far dominate and control 
the small States as to render such a distribu- 
tion or use of public funds a series of 
continued contention, and possibly engender 
bitterness. More recently, this question has 
arisen from the proposition to use the sur- 
plus funds for educational purposes, through- 
out the States and Territories, but it has met 
with such little favor, and such pronounced 
opposition, as to have been almost wholly 
abandoned. 

If not advisable, in theory and practice, 
for the general government—which exists 
for the purpose of promoting the morals 
and preserving the welfare of the nation at 
large—it certainly cannot be more advisable 
for the States, in their sphere, to undertake 
the same thing and if not wise with the 
State, it cannot be commendable in any 
political subdivision of the State which we 
now denominate ‘‘ municipal corporations.” 

Asa matter of fact and of serious experience, 
Pennsylvania has gone through this experi- 
ment. Years ago, when private capital was 
exceedingly limited, and individuals were 
unwilling to enter into combinations or cor- 
porations, for the purpose of developing the 
resources of the State, and carrying on in- 
ternal ways, the State undertook, and did 
build a system of canals, and subsequently, 
of railroads, which were operated and con- 
trolled by the State, until the year 1857 or 
1858. During all the time the State thus 
controlled these internal improvements, and 
it necessurily depended upon its appointees 
and authorized agents. As financial invest- 
ments, they proved disastrous ; their man- 
agement was wholly and absolutely depen- 
dent upon the interest and the caprice of the 
political party in power. At every change 
in our State administration appointees were 
named for the control of these vast interests, 
whose simple qualification was that of use- 
fulness to his, or their, political party. 

After years of trial, the State finally sold 
out these interests to a private corporation, 
organized for the purpose of constructing a 
system of railroads through Pennsylvania, 
from Philadelphia to Pittsburgh. The result 
was that, under the management of that 
company, the canals and roads which had 
theretofore proved a source of annoyance 
and loss to the commonwealth, developed 
into one of the finest systems we have in our 
country to-day. 

The experiment of the State, and its sub- 
sequent action, show, at least, that improve- 
ments, such as these, did not reach their 
highest point of efficiency, under State or 
political control. Responsibility, except of 
party, as cardinal to the question of fitness 
for control and management, was but rarely 
consulted. 

Under private enterprise, and with private 
capital. a wholly new and far better condi- 
tien of affairs developed. Not alone was 
this enterprise started by private capital 
vastly beneficial tothe Stateof Pennsylvania, 
but it resulted in creating a system of rail- 
roadsand methods of transportation through- 
out the entire length and breadth of the 
State, so that every branch of industry, com- 
merce and trade, felt the beneficent effects 
of this individual enterprise. The people 
thus added to their comfort, to their wealth, 
and to their general prosperity ; and, where 
properly managed, the stockholders, repre- 
senting men, women and children, in all 
parts of the State, had a certain return upon 
theirinvestinent, and were assured that the 
money so subscribed would be faithfully 
and well managed. 

No city in the State, which has under- 
taken any peculiar system looking to the 
lighting and heating, or wy Pacey public 
measure, has succeeded any better than the 
State. In almost every instance where pri- 
vate capital has been invested, and where the 
management of these private enterprises 
has been wholly controlled by the stock- 
holders and directory, these cities have had 
more certain and successful advantages than 
could possibly arise under city control and 
management. Thereis notalone inefficiency 
and want of responsibility frequently arising 
where a great municipal corporation bas the 
control of any such industry, but experience 
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has shown, most frequently, waste and ex- 
travagance, or such inefficient management 
as to amount to a serious taxation upon the 
people. 

That in which the public at large has an 
interest, such as taxation, must necessarily 
be managed by a few public officers or | 
agents, and not iafrequently they, for the | 
first time, through political favoritism, are | 
called upon to manage affairs with which | 
they are entire strangers. One experiment | 
of this kind is apt to lead to another in which 
the credit of the city is virtually pledged for | 
indemnification against loss. In almost 
every instance where a city in this country 
has become subscriber to, or endorser upon, 
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the stock and obligations of private corpora- 
tions, such as railroads, the result has been 
disastrous; leading, not infrequently, to 
ulmost total bankruptcy of such municipal 
corporation. The city of Pittsburgh, with 
which I am more familiar than any other, is 
still laboring under the burden of indebted- 
ness arising from this unfortunate subscrip- 
tion to some of these corporations, whose 
management was under the control of per- 
sons outside of such city, and depreciated 
stocks and guaranteed bonds have been 
an incubus on that city, and upon many 
others. 

If it be true that a city endorsing even for 
a private corporation, made up as some of | 
these railroads are, suffers so greatly, it must ! 


| 





invite serious danger, if not disaster. There 
is no other rule upon which a municipal 
government can more safely act, than by 
following its charter, and through such 
charter encouraging, in every legitimate 
way, the investment of capital by private 
individuals in all industries, through which 
come the happiness, the welfare, and the 
prosperity, of each and every community. 
If, when individuals invest their capital in 
such industries, there is a guarantee that 


| their affairs will be carefully, prudently and 


economically managed, the city itself is safe, 
the corporation is benefitted ; and, through 
individual benefit of the corporation, comes 
the benefit to the community at large. 





It is doubtful whether to day, if we de- 
pended upon municipal corporations for our 
light, our heat, our rapid communication, 
our facilities for the supply of water, and 
all that enter into the prosperity and con- 
tentment of the community, they would 
ever have existed but for such individual 
enterprises. 

Wisdom would seem to suggest. that every 
community, controlled by charter, ought to 
invite the citizens of such community, to in- 
vest their capital in all legitimate systems of 


| industry ; the true principle being, as we be- 
| lieve, to have such municipality guard itself 
| against needless and arbitrary encroachment 


upon any of the rights of such private cor- 
poration. Community of interest can readi- 


e 
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be equally true that a city itself owning and 
controlling such interests would find itself 
in an equally embarrassed condition. 

The result of this experience is to demon- 
Strate the unwisdom of municipalities 
undertaking any other purpose, or engaging 
in any other business, than of its sole and 
pure charter duty. And so long as such 
city confines itself to looking simply to the 
public welfare in its internal arrangements, 
such as police, etc., it not only largely pro- 
motes the safety and welfare of the people, 
but ensures economy, and with it, lightened 
burden of taxation. To depart from this 
safe rule, so firmly based upon experience, 





and being to-day so widely discussed, is to 


ly be secured, and with it there ought to be 
a co-extensive development of the private 
and quasi-public corporation. 

Appreciating the general principles I have 
announced, all the States in this Union have 
sought, in all proper ways, to promote these 
industries, and in nearly every State, a sys- 
tem of law has been promulgated, forthe 
incorporation, regulation, control, and en- 
couragement of such corporations. The re- 
sult is—in Pennsylvania at least—that al- 
most any body of men may assume all the 
rights and duties, and be subject to all the 
restrictions, of these corporate laws, and feel 
absolute assurance, that, so long and so far 
as they comply with these statutes, they 
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have immunity from loss, as they have from 
any unjust discrimination on the part of the 
State, or of any portion of the State, against 
them. The result is security of capital, 
and a clear, well-defined pathway, within 
which they may walk and develop their 
industries, and the assurance, that in pro- 
portion as such industry commends itself 
to the welfare of the people, they will 
have a return upon their investment, as well 
as the satisfaction of knowing that their 
enterprise is appreciated by their fellow- 
citizens. Without this legitimate aid, capi 
tal would remain stagnant, or if invested, 
would not infrequently be in mere bubbles, 
started for the purpose of filching from the 


unwary, and unsuspecting, their means, and 
thus, under cover of law, falling but little 
short of public robbers. 

In addition to the general law found upon 
the statute books of most States of this 
Union, but especially in Pennsylvania, the 
law making power has discovered the neces- 
sity and advisability of providing for the in- 
corporation of certain special branches of 
industry ; and, in order to invite investment 
of capital, and to foster the same, have con- 
ferred on these corporations special privileges 
and immunities. Under what might be called 
this special legislation, some of the most im- 
portant corporations of Pennsylvania have 
been brought into being, and are now operat- 
ing to-day. 





will so do, we will give to you-for a given 
period of time, and until your earnings shall 
amount to a certain percentage per annum, 
on your investment, absolute immunity from 
competition ; that you shall have within the 
limits of the territory embraced by this vil- 
lage, or borough, or city, the exclusive right 
of supplying this commodity to the people 
of such place, until you are thoroughly 
reimbursed for the risk you take on the capi- 
tal you have invested.” Under this benefi- 
cial law, in almost every instance, men who 
have invested their capital have had a safe 
and reliable return upon the investment, 
whilst the people have had their happiness, 
comfort and prosperity so largely promoted 
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that there does not live in the State to-day a 
man who has come in contact with such 
benefit, who would be willing to have the 
statute otherwise than it is. This, then, 
shows not alone the sagacity of the law mak- 
ing power, but presents a powerful argument 
on the part of the citizens, of the utility and 
desirability of such industries, and the en- 
couragement of others to go and do likewise. 
8. A. Duncan. 
Pittsburgh, Pa., Feb. 15, 1889. 





.... The bill of Senator Karraker, intro- 
duced in the Illinois Senate to regulate the 





charges of telegraph companies, fixes the fol- 


In them are invested enormous | lowing maximum rates of toll : For messages 
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sums of money; almost every branch of 
industry affecting the people has been 
touched and benefitted by them, so that the 
pecuniary advantage coming to the workman 
and tothe manufacturer is almost beyond 
computation. Labor itself has been light- 
ened, capital more generally diffused, homes 
have been secured, communities have been 
more firmly settled, and the comfort of the 


people of the State so largely developed as to | 


be inestimable. Thus we have heat and light, 
and gas and water companies in almost every 
village in the State, and in order that the peo- 
ple might have brought to their own homes 
these vast advantages, the State has said to 
the capitalist investing his money, ‘‘If you 


not exceeding ten words, exclusive of ad- 
dress and signature, transmitted a distance 
of 350 miles or more, 20 cents, and two cents 
for each additional word. For messages not 
exceeding 10 words, a distance of less than 
350 miles, 15 cents. and one cent for each ad- 
ditional word, and for repeating, 10 cents. 
No charge is to be made for the delivery of 
a message within the limits of a city. 
Upon a first violation of the law the fine 
shall be not less than $200 nor more than 
$1.000, and for a second offense a fine of not 
less than $500 nor more than $2,000. An 
person from whom an extortionate charge is 
| made shall recover ten times the amount of 
| damage sustained. 
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* * The Sioux City, Iowa, electric railway 
uses handsome iron poles, 25 feet in height. 


* * An electric motor operating a draw- 
bridge is successfully working in Bridgeport, 
Conn. 





Fie. 10.—CHANDELIER CutT-ouT.—SAWYER- 
MAN E-ecrric Co. 


* * Electric railways are recommended by 
the Cleveland aldermen. 


* * Newport, R. I., is favorably inclined 
to adopt electricity as a motive power on its 
street car lines. 

* * The Youngstown, O., street railway 
has been sold to Cleveland capitalists. It 
will be made an electric road. 


* * The Sprague Motor has become very 
popular in New Orleans, where a large num- 
ber are in successful operation. 


* * Cincinnati, Ohio, is to have an elec- 
tric road running to Norwood, and will use 
either the Sprague or Thomson-Houston 
systems. 


* * The National Electric Tramway Com- 
pany has been formed at Victoria, B. C., 
with a capital stock of $250,000, with the 
object to construct and operate an electric 
street railway in that city. 


** An electric motor line from the 
Broadway M. E. church to the Rock Island 
depot, via First street and Graham avenue, 
and a cross-town line from the Rock Island 
depot to Manawa Lake, would open up a 
magnificent portion of Council Bluffs for 
residences, in addition to makizg rapid and 
easy transit to Fairmount Park, and would 
undoubtedly be a paying investment. 


* * The Eckington and Soldiers’ Home 
Railway, Washington, is asking an amend- 
ment to its charter, which will probably be 
granted, authorizing it to increase its capital 
stock $100,000, for the purpose of extending 
its road from its present city terminus, along 
various streets to the Treasury Department. 
Overhead wires will not be permitted along 
this part of the line which runs through 
crowded streets. 


* * W. B. Ferguson, whose resignation 
from the superintendency of the Naumkeag 
Street Railway Company has been an- 
nounced, is now occupying a responsible 
position with the Thomson-Ilouston Com- 
pany of Lynn. He has charge of the con- 
struction and equipment for electric street 
railways introduced by the company, a place 
which his long experience in the business 
renders him eminently fitted to fill. 


* * Now is an opportunity for electric 
power to be introduced into the to-be recon- 
structed town of Marblehead. One of the 
pleas given by manufacturers when the 
performance of electrical apparatus is shown 
them, is that their steam plant does them very 
well and it would not pay to} make the 
change. Now that the steam plants are 
many of them destroyed, and the electrical 
plants can be paid for by the saving%in coal, 
there seems to be no reason why they should 
not receive a fair test in the new factories, 





| 
* * Palmyra and Riverton want Camden’s | “Disruptive Discharges in Lead Cables.’’ | sure. Z is a switch with which to break 


proposed electric railway extended to them. 


* * The Thomson-Houston Electric Com- 
pany has just been awarded a contract for 
the equipment of the electric railway from 
The con- 


Rochester, N. Y., to Charlotte. 
tract is to be completed by 
the first of June. There 





BY C, H. RUDD, BEFORE THE CHICAGO ELEC- 
TRIC LIGHT CONVENTION. 


In coming before the Association at this | 
time with the subject named, my principal | 





will be 16 cars, eight of 
which will be closed and 
eight open. The seats will 
face one way, with an aisle 
in the center. Each car 
will be equipped with two 
15 horse power Thomson- 
Houston motors, and will 
be lighted by five electric ¢ 
lamps. The powerstation 

will be located near the { 
Central Railroad crossing, 

and will be equipped with 

two 100 horse power en- 

gines, and two 80 horse 

power Thomson-Houston 

generators. 


* * Prof. Henry Snyder, of Miami Uni- 
versity, gave a lecture before the Cincinnati 
Electric Club last week on ‘“ Electrical 
Phenomena.” The lecture, which was one 





Fig. 11.—DIFFERENT STYLE OF CHANDELIER CUT-OUT. 


of a free course, under the auspices of the | pressure protectors of a nature to carry a 
Cincinnati Electrical Society, was well worth | constant stream of sparks. And we would 
| be obliged to ask: Why have we not had a 
' much greater number of burn-outs than we 


the hearing. 
the chair of Physics and Chemistry at 
Miami, is a young man and an en- 
thusiast in his favorite study. He 
began at fundamental principles, and 
explained each entertaining step in 
the advance of electrical knowledge. 
He showed the marvelous improve- 
ments in the application from the 
simple and almost useless Volta pile 
to the mighty dynamos which flood 
the streets with sun-light, and cause 
myriad wheels of industry to revolve. 






Prof. Snyder, who occupies 


the secondary circuit. X is a switch with 
which to break the primary circuit. 0 
and D are posts supporting points A and B. 
The distance between points A and P is ad- 
justed by means of pointer P and scales 8. 
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object is to consider the experiments of Mr. 
FE. G. Acheson. An account of these ex- 
periments appeared in the New York ELxc- 
TRICAL Review July 7, 1888, and was 
enlarged upon by Mr. Acheson 
at your last meeting. The re- 
sults of the investigations sug- 
gested two conclusions : First, 
That the static capacity of a- 
cable is a transforming agency 
by which a passing current 
might develop a static charge 
of greater electro-motive force 
than the electro-motive force 
which produces said current ; 
second, that a static charge 
will not pass an arc. These 
conclusions are radical and 
cannot fail to attract attention. 
If they are sound, they have 
a most important bearing 
upon cable service. By virtue 
of the first conclusion, we 
would be obliged to largely 
increase the value of cable in- 
sulation, or else put on high 
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le showed how powerful, how 
wonderful this swift and powerful 
force is, the true nature of which is 
utterly unknown, and as yet but the 
speculation of the scientist. So clear 
was the language, so well chosen the 
‘Iustrations, that those present were enabled 
to get a fair superficial knowledge of the 
subject. 





* * Springfield, Mass., thinks she is large | portion of the wire is used for both pri- 


enough to have a police electrical signal 
system. 
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have? By virtue of the second conclusion, 
the high pressure protectors, if used, would 
have to go into every section of cable cut off 
from other sections by lamps. I do not 
believe these conclusions to be 
sound, and expect to show that 
they are not. I question the first 
because it conflicts with the well 
known law that the electro-motive 
force of a static charge cannot 
exceed the electro-motive force of 
the charging source. This law 
is as well sustained in daily prac- 
tice as in Ohm’s law. If the re- 
sults of an experiment point to 
the overthrow of a long estab- 
lished principle, the experiment 
itself will bear inspection. 

Let us look at the experiment 
from which the first-named con- 
clusion was drawn. Fig. 1 is an 
exact copy of Mr. Acheson’s dia- 
gram. 4H is an alternating dy- 
namo. 7 is a transformer, in which a 


mary and sccondary. fF is a switch to 





aid in obtaining different degrees of pres- 
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R is a piece of fusible wire for safety. X is 
a condenser. Now let us suppose condenser 
K to be disconnected for a moment. It was 
in that form that the first step was taken. 
We are told that by rupturing the circuit at 
E, sparks were obtained between A, B of 
various lengths, according to the position of 
switch R. This is plainly impossible. To 
open switch # is but another form of in- 
creasing the distance between A, B, and we 
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know that such increase would not cause a 
spark at A, B. Ido not deny that sparks 
were obtained in the experiment, but I do 
deny that sparking conditions were shown 
in this diagram. There are no explanations 
offered by which the sparking conditions 
can be understood, and explanations would 
be valueless in this case, for if the sparks 
occur in any roundabout way, the experi- 
ment becomes simply an electrical puzzle 
without bearing upon the subject under con 
sideration. The investigator seems to as- 
sume that everybody will agree that ruptures 
of circuit and sparks are inseparable. This 
assumption is without support. When rup- 
tures produce sparks, it is because accom- 
panying conditions are favorable, for in- 
stance: If a closed circuit is relieving two 
points of electrical strain (see points A, B, 
Fig. 2), and said circuit should be ruptured, 
say, at H, points A, B would have to bear 
the strain. and a spark might pass between 
them. We do not find such tendencies to 
spark in the work shown. From the nature 
of the investigation, it is manifest that the 
first step in the experiment should have been 
to produce sparking conditions such that the 
sparks would depend on pressure only, after 
which the effect of adding condenser capac- 
ity could have been properly observed. In- 
asmuch, then, as the experiment shown to 
us lacks the vital element necessary to make 
it demonstrative, every deduction made from 
said experiment must fall to the ground. 
The subject under investigation by Mr. Ache- 
son is treated of by Gordon under the head 
of secondary condensers. A secondary con- 
denser (see Fig. 3), is said to add to the 
burning power of aspark. If Mr. Acheson 
had made a proper series of experiments in 
the laboratory, and had then desired to carry 
his work over into practical life, he would 
have first obtained a cable carrying heavy 
current, the cable having in it a spot so weak 
that the direct pressure was able to break 
through. In such a case he would have 
sparking points around which he might con- 
nect his secondary condenser, and observe 
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its effect upon the burning power of the 
spark. He would, however, require some 
sort of electrical microscope with which to 
make his observations. That any ordinary 
method of noting the effect of a condenser 
upon the spark which I have described 
would be of no value, is manifest, when we 
consider that a condenser of one microfarad 
charged to a voltage of 2,500 would hold 
.0025 coulombs. A current of one ampere 
carried one coulomb per second, As it is 
coulombs which determine the destructive 
power of a spark, itis plain that when di- 
rect pressure begins to break through a weak 
spot in the cable, the addition to its destroy- 
ing power, which it received from the con- 
denser capacity of the cable, is extremely 
insignificant. To sum up my position con- 
cerning Mr. Acheson’s first conclusion, I 
will say that the static charge in an ordinary 
cable is a negligible quantity when compared 
with the regular current flowing, and the 
electro-motive force of said charge cannot be 
greater than the electro-motive force of the 
current from which it was derived. There- 
fore, in considering the character and thick- 
ness of insulation, we have nothing to take 
account of but the primary pressure which 
bears upon the insulation. Mr. Acheson’s 
second conclusion, viz: that a static charge 
will not pass an arc, virtually declares an 
are circuit to exist as a numberof sections in 
a sense insulated from each other, and in 
that connection the statement is made that 
each separate section comes under separate 
strain every time that the circuit is shut 
down. I think that I have already satisfied 
you that we may hold our old ideas con- 
cerning the electro-motive force of a static 
charge, therefore we need not fear that an 
imprisoned charge would do any more harm 
than the current did from which it came. If 
we charge an ordinary condenser from a 
battery, and the condenser does not break 
down, we do not apprehend that the con- 
denser will break down when we disconnect 
the battery. There is in the minds of some 
people an idea that static electricity when it 
begins to move produces a current possessing 
different properties from current formed by 
other electricity under the same conditions. 
This idea is unsupported and need not be 
entertained seriously. 

But let us see how Mr. Acheson proves 
that a static charge will not pass an arc. See 
Fig. 4, 7 is a transformer yielding 2,067 
volts, S is a break switch, X is a condenser, 
4, B sparking points. C, Dadjustable points 
so arranged as to be readily placed in con- 
tact, Z a circuit of 20 incandescent lamps in 
series measuring perhaps 4,000 ohms all told. 
Mr. Acheson says that when contact was 
made between C, D no amount of rupturing 
circuit at S produced a heavy spark at A, B. 
From this the conclusion is drawn that the 
arc is an effectual barrier to the passage of 
static charge. Let us see. If we have an 
arc burning at C, D, it would expire simul- 
taneously with the arc which would form at 


S when Sis opened. Therefore the retarda- 
tion spoken of by Mr. Acheson was due to the 
break at C, D, and not tothe arc at all, the 
arc having expired before the observation 
under retardation was made. To sum up 
my position as regards the second conclusion 
it is evident that the arc affords free passage 
to ordinary currents, and we have nothing 
to indicate as yet that the arc makes distinc- 
tion between the static charge in motion 
and other electricity in motion. It is also 
evident that the insulation of a cable does 
not undergo strain at shutting down due to 
static charge. Mr. Smith referred at the last 
meeting to some sparks observed when an arc 
circuit was shut down. These sparks may 
be readily attributed to magnetic discharge 
from the lamps, 

I will now speak of an experiment _ 
which I assisted last summer. The ex 
ment is one which Mr. Sunny descri >. 
fore this Association in August, 1888. 1,000 
feet of lead-covered cable was laid out upon 
an ordinary dry floor, This cable was con- 
nected as a loop into a working circuit. 
When first connected up, condenser C could 
be strong] y charged by placing it in circuit 
between Band.S (Fig. 5). At first sight it 
seemed that Mr. Acheson’s position was con- 
firmed. An attempt to repeat this experi- 
ment on the following day resulted in fail- 
ure. Another attempt on the third day suc- 
ceeded. IL arrived at this stage of the pro- 
ceedings. Upon examination, I found that 
different working circuits had been used 
each day. The leading idea in the experi- 
ment was that if a current would create a 





static charge of a nature unlike said cur- 
rent, the results should be obtainable from 
any working circuit. When I learned the 
conditions of the various experiments, I 
affirmed my belief that the results obtained 
were of the most commonplace nature, and 
requested that the steps in the experiment 
be repeated. This was done. We found 
that when we put the extra cable into a cir- 
cuit entirely under cover, scarcely a sign of 
charge could be seen in condenser C ; but 
upon 1 plugging into a circuit exposed to the 
weather, a definite charge was obtained. 
We then returned to the covered circuit. 
Results were same as before, viz : no charge. 
We then put a ground at A. This gave us 


—— The Harlem bridge, New York, is 
now lighted by arc lights of the Harlem 
Company. The Habirshaw insulated wire 
was used. 


—— European manufactories of electric 
lights are being visited for the purpose of 
finding a light to be used by the pearl fish- 
ers when at work under water. 


—— The Schuyler Electric Co. have in- 
stalled an incandescent plant of their own 
system in the Connecticut Industrial School 
for Girls at Middletown, Conn. 











a strong charge. We then began to observe 
the polarity of charge, and found that we 
could reverse the polarity by putting the 
loop in at A, and the ground at B. This 
change removed all ideas that the results ob- 
tained were out of the ordinary, and let us 
square down upon the common principles of 
every day life. The shield S was a ground 
of some value, so we concluded that we had 
been trying to see if we could get a charge | 
out of a working dynamo by connecting a 

condenser between A and the ground with a | 
ground at B, and again, if we could change | 
the polarity of the charge by putting the | 
condenser between B and ground, with | 
ground at A (Fig. 6). A rather simple ex- 
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— The Schuyler Electric Company 
have installed a 25-light arc plant in the 
large lumber works of W. B. Mershon and 
Company at East Saginaw, Mich. 


— At the election at Conshoken, Pa., 
next Tuesday the chief issue will be whether 
the electric light company shall continue to 
illuminate the streets of the borough. 


—— The Edison system of electric light- 
ing is said to have sufficient underground 
conductors in New York City to supply 
| 200,000 sixteen candle power lamps. 








— South Pittsburgh, Tenn., “wishes elec- 
tric illumination. 





Galena, Iil., has a new Ft. Wayne 
Jenney electric light plant. 
Seneca Falls, N.Y., is being electric- 
ally lighted on trial. 

—— Newark, N. J., has voted strongly 
in favor of electric lights. 





—— An electric light plant is to be placed 
in Millet’s shipyard at Chicago. 


—— Wheeling, W. Va., intends to take 
up municipal electric lighting. 

—— The Westinghouse Company propose 
to establish a plant at Batavia, N. J. 

—— Capt. A. Kerr has been appointed 


manager of the electric light plant at Drillia, 
Kan. 


—— The Montgomery (Ala.) Light Com- 
pany have purchased the plant of the Brush 
Electric Light & Power Company. 





The City Fathers of Augusta, Ga., 
have been petitioned by citzens for more 
electric lights. 
Monmouth, IIl., 
first year with electric lights. 
has been doubled. 

-— The Thomson-Houston Company 
absorbed the local plant of the Schuyler Co., 
at Kingston, N. Y. 


has completed its 
The plant 





—— Racine, Wis., intends to join the 








large number of cities conduct- 
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periment when stripped of its useless fea- 
tures. 

In conclusion, I will say that if disruptive 
discharges occur in properly insulated cables, 
we must look for the cause in those sources 
of high pressure which exist innature. Ido 
not believe that burn-outs can be ascribed to 
apy one cause, but that each individual case 
has its own individual cause. In practice 
we must provide insulation strong enough 
to meet the daily strain, and suitable devices 
to prevent the accumulation of charge from 
outside sources of greater pressure than the 
insulation will bear. As yet we have no 
proof that high pressure protectors are 
required anywhere outside of station from 
which the wires start. Mr. Acheson says 
that the greater number of grounds or burn- 
outs occurring on arc light circuits are at the 
terminals of the lead or at the joints, and 
says that such a state of things would be 
naturally caused by the greater density of 
the static charge at these points. This state- 
ment strikes me as a singular carrying over 
of ideas obtained in laboratory work with 
cong omy electricity and arbitrarily apply- 
ing them to entirely different conditions. 
The natural static charge in a cable, due to 
the distribution of the working electro- 
motive force of the current in the cable, 
must necessarily be governed in its distribu- 
tion by the force from which it originated. 
The shape of the conductor cannot act in the 
matter of this kind of static distribution, as 
the shape of an insulated conductor would 
act upon a purely static charge. This 
remark of mine about distribution may not 
be treated of by any of the men who write 
books, but I confidently appeal to my hearers 
for support. Asregards burn-outs occurring 
at terminals and joints we know that great 
care is required to make these points equal 
to the rest of the cable in a matter of insula- 
tion. I do not see how it can be known that 
burn-outs at such places are not due to 
accident in construction or actual neglect on 





ing their own electriclight plants. 


—— The Toronto Consumer's 
Gas Company has petitioned for 
the privilege of erecting electric 
light poles on the streets of the 


city. 
At Wheeling, West Vir- 














the part of the workmen. 


4 ginia, the Reymann Brewing 
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—— The electric lighting company of 
Fostoria, Ohio, showed remarkable enter- 
prise after their late fire, having new machines 
running before the ruins of their old station 
were cold. 

—— The Electric Lighting Company, of 
Savannah, Ga., have just put in a Westing- 


house incandescent plant of 75 lights at | 


Hammond Hull & Co.’s new fertilizer 
works, on the Savannah River, west of the 
city. 





Company will put electric lights 
in their brewery, and have con- 
tracted for machinery with ca- 
pacity of 225 16-candle power 
lights. Edison system will be 


r. used. 


—— The Mount Vernon, Ohio, 
Electric Light Company using the Schuyler 
system have received a contract from the city 
for additional arc lights. The system is giv- 
ing satisfaction and the demand for lights is 
increasing very rapidly. 

—— Last week the electric lights were 
turned on in the town of Lake, II1., much to 
the delight of the law-abiding residents and 
the consternation of the footpads who have 
been afforded abundant opportunities for 
work by the darkened condition of 
the streets during the last few nights. 





—— J. H. Andrews, representing 
the Van Depoele Electric Manufac- 
turing Company, Chicago, has or- 
ganized a stock company, and con- 
tracted to light the city of Munroe, 
La., for three years. They will put 
in arc and incandescent for public 
and private use. The plant is to be 
in operation this month. 


—— A company composed of C. 
8S. Squier, W. A. Pyle, John B. 
Prentiss, Kelly Brent and L, 8. Jen- 
kins, have applied to the City Coun- 
cil for a franchise to maintain and op- 














erate an electric light plant in Kansas 
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Electric 
Light, Power and Heating Company, of 
Little Falls, incorporated with $50,000 cap- 
ital stock, and indebtedness limited to $20,- 
000. The incorporators are W. M. Fuller, 
D. Stoll and T. C. Gordon, of Little Falls, 
and J. A. Berkey and W. H. 8. Wright, of 
St. Paul. 


— The Little Falls, Minn., 


City, Kas. The object of the com- 

pany is to supply electricity suitable 
for domestic lighting, heating and mechani- 
cal purposes. 

-— Harold L. Brintnall, of Saginaw, 
Mich., es ee of the Swift Elec- 
tric Light Company, left Saturday for Hayti 
in the hope that a change of climate may 
prove beneficial to his health, and to make a 
close inspection of the warlike situation 
there existing. 
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FUEL. 
The Electric Light Men Consider 
This Vital Feature. 


SEVERAL INTERESTING PAPERS READ AND 
DISCUSSED AT CHICAGO. 


‘*PUEL OIL,” BY 8. 8. LEONARD. 


In presenting this second paper on fuel oil, 

- I do so with some hesitancy, not that I have 
less faith in its use, but because I have not 
the data that I would like to have in bring- 
ing the subject before this association again. 

During the past few months, I have en- 
deavored to obtain what information I 
could upon this subject from those who have 
been using oil, and especially from any elec- 
tric light companies. The general experience 
does not seem to be very favorable and I 
have been advised to have nothing to do 
with it, that the saving by its use over other 
fuels, if any. was more than counterbalanced 
by its injurious effect upon both boilers and 
furnaces, that the fire risk was greatly in- 
creased and it would be found very difficult 
to place insurance upon our plant. One 
gentleman wrote me they had just hada 
serious fire in their station which could be 

_ Clearly traced to the use of oil, and then 
kindly offered to sell me their outfit of 
burners, pumps, &c., very cheap should | 
desire to find out for myself, what they al- 
ready knew, that oil was a failure. Others 
found that the use of oil was injuring their 
boilers, by burning out the flues, they being 
compelled to put in new ones after a few 
months use; some reported that it was al- 
most impossible to keep their furnaces in 
repair, as the intense heat seemed to melt 
the fire brick, necessitating the re-building 
in part of the furnace after a short use. This 
was somewhat expensive and amounted to 
more than was saved by the use of oil, so 
the oil was abandoned. As I read over these 
various experiences, it carried me back to the 
time when we were going through the same 
trouble; although we never injured our 
boilers, we did burn upa good many fire 
brick and were obliged to re-build our fur- 
naces several times. Previous to our ex- 
perimenting with oil, I had occasion to visit 
the East and saw for the first time natural 
gasin use. I was strongly impressed with 
its many advantages, and when fuel oil was 
first mentioned to me, I thought I saw in ita 
substitute for natural gas. We were assured 
it was not necessary to alter our furnaces 
any, Only cover the grate bars with fire brick 
so the heat would not injure them, put in 
the burner, turn on the oil, light it, and let 
her go. It seemed so simple and could be 
done so easily and with so little expense, 
that I was delighted ; but alas my expecta- 
tions were not to be soeasily realized. It was 
very evident fuel oil was not a success under 
the conditions with which we were using it. 
The oil was not all burned and run down in- 
to the ash pits where after a while it was set 
on fire and consumed ; everything was dirty 
and the odor was far from agreeable. Not- 
withstanding all this, we still had some faith 
and kept at it and are now convinced that 
to make a success of burning oil for steam 
purposes, it is as essential to have the proper 
settings or furnaces as it is to have a_ boiler 
to make steam. 

We have been using oil for about 18 
months, and for the last six monthsexclusively 
under our seven boilers ; these boilers are 
14 feet by 60 inches, with 44 four-inch flues. 
During the first part of the night these boil- 
ers are all in use furnishing steam to four 
Reynolds-Corliss condensing engines, from 
which we are using about 1,100 horse-power. 
The steam pressure is easily maintained at 
any desired point, usually with us at 100 
pounds. Our arrangement for the handling 
and storage of this oil I described in my 
former paper, and [ only wish to add, that 
so far, it has worked admirably. 

In speaking of the economy from the 
labor side, I made the statement that one 
man could attend to from seven to ten 150 
horse-power boilers. This I am now posi- 


tive of, and we have but one fireman during 
the night and one during the day, while 
when using coal, we had three men at night, 


and three or four during the day. It kept 
two men busy half a day wheeling out the 
ashes, and the other half were occupied in 
getting in the coal, and it was as much as 
one man could do to keep the flues clean. 
Now there are no ashes to cart out and no 
coal to cartin. Our flues are cleaned out 
once a week, and from the whcle seven 
boilers there is not as much dirt as from 
one boiler with one night’s run of coal. 
I am frequently asked if the burning of 
oil does not injure the boilers. A short 
time since, the inspector of the Hart- 
ford Steam Boiler Insurance Company, 
made a very thorough inspection of our 
boilers. This same inspector had exam- 
ined them a number of times when we 
were using coal and was familiar with their 
condition previous to the introduction of 
oil ; in reply to my question ‘‘ Did you dis- 
cover anything wrong ?” he replied that be 
thought they were in better condition than 
when we were using coal. Our engineer 
has also examined them very carefully, and 
up tothe present time has been unable to 
discover any evil effects from its use, so 
that from the length of time we have been 
using oil, and as noinjury is apparent, I feel 
warranted in saying that the proper use of 
fuel oil will not injure a boiler. Improperly 
used, and by this I mean where the flame is 
allowed to strike the shell in any one spot 
continuously, it will soon damage a boiler 
and the harder it strikes the sooner the 
damage ; but this is true of any fire whether 
it be coal, wood or gas, for if the fire be 
blown against the shell as an oil fire is 
blown, it is only a question of time and that 
not long when the effect will be very ap- 
parent. By the proper adjustment: of the 
burner, this trouble can all be obviated and 
the flame carried beneath the boiler and not 
up against it. I have already mentioned 
the expense of keeping in repair the settings 
or furnace as experienced by some who have 
used oil; this should not be and is all 
wrong. We have furnaces that have been 
in use over a year and they are in 
good condition as when first built and as 
far as I can see, will last for a long time yet. 
That oil is very much easier on them than 
coal, is what our experience teaches. In 
reference to the burner, I would say that its 
requirements are few but they are absolutely 
necessary to complete the success of using 
oil. Itshould be so made that it can be 
easily taken apart for cleaning when neces- 
sary ; the oil should be all consumed that 
passes through it, whether the fire be a slow 
one or the burner pushed to its utmost capa 
city ; it should not smoke but produce a 
clear, bright fire. When our seven boilers 
are going full blast, not a particle of smoke 
can be seen issuing from thestack. The 
fire should be as near the front boiler as pos- 
sible and not half way back as I have seen it 
with some burners, for with the latter you 
are losing a large part of the capacity of 
your boiler, while the former heats the water 
the full length of the boiler at the same cost. 
Do you find it cheaper than coal,is a question 
very familiar to me. Yes, we do find it 
cheaper than coal in Minneapolis, but whether 
it would be cheaper than coal any where, I 
have my doubts, as it would depend alto- 
gether upon the cost and quality of the coal 
used. The best quality of Illinois lump coal 
costs us from $3.25 to $3.50 per ton while 
Eastern coals are worth from $4.50 to $5.50 
per ton. I refer to bituminouscoals. The oil 
costs at present 214 cents a gallon, delivered 
in Minneapolis. In comparing tests made 
by us with oil and coal, we find that 244 
barrels or 104 gallons costing 244 cents per 
gallon, $2.60, will evaporate as much water 
as one ton of coal that cost us $3.15, being 
a saving of about 21 per cent. in favor of the 
oil. With one pound of coal we evaporated 
5.88 pounds of water ; one ton of coal would 
therefore evaporate 10,760 pounds of water. 
With oil 14.8 pounds of water was evaporated 
per pound of oil. Oil weighs about seven 
pounds to the gallon ; one gallon of oil would 
therefore evaporate 103.6 pounds of water. 
With oil at 214 cents per gallon, it would 
take 126 gallons to cost the same as one ton 
of coal, viz: $3.15. 126 gallons of oil would 
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evaporate 13,053 pounds of water, while one 
ton of coal evaporates 10,760 pounds of 








water, being a difference of 2,293 pounds in 
favor of the oil or a saving of 21 per cent. 
When I consented to write this paper, I fully 
expected to have tests made as to what we 
were actually doing now by indicating our 
engines, weighing the water and oil, etc., 
but circumstances have been such as to make 
that impossible. I have however calculated 
from the number of lamps burning and 
motors running the amount of power we 
were using at present, and by doing the same 
thing when using coal, I find that the per- 
centage of increase in power used is consid- 
erably larger than the increase in cost of fuel, 
being about 15 percent. Although I am 
fully aware that this way of figuring is not 
absolutely correct, still my figures thus ob- 
tained are so near the others mentioned that 
I feel they are not far out of the way and 
that we are actually saving in fuel alone at 
least 15 per cent. if not 20. 

My attention has been called several times 
to the fact that the amcunt of water evap- 
orated by us, viz: 5.38 pounds per pound of 
coal was very low; that is true, but the 
quality of the coal used was very low as well. 
I have made a few figures showing what 
would be required of coal at various prices 
to equal the cost of oil. With oil at two and 
a half cents per gallon, a ton of coal costing 
$3.50 must evaporate 7.25 pounds of water 
per pound of coal to equal the cost of oil, or 
coal costing $4.00 per ton must evaporate 
8.28 pounds of water, and a coal costing $5.00 
would have to evaporate 10.86 pounds of 
water to cost no more than oil. Our experi- 
ence has demonstrated that it takes a very 
good coal to evaporate ten pounds of water 
per pound of coal, and that quality would be 
exceedingly cheap at $5.00 per ton with us. 

Those of us who are interested in 
electric light plants know only too well 
how they are considered by insurance com- 
panies. I was once in the insurance bus- 
iness myself, and among the classifications 
of risks was one that was termed the 
moral risk ; on this the rate was very high. 
And yet I can hardly believe that the under- 
writers look upon electric light plants as 
moral risks, not even though they use crude 
petroleum for fuel; still the rate is very 
high. We have had some difficulty in 
placing insurance on our plant, notwith- 
standing the fact that all of the insurance men 
who have inspected our system are agreed 
that they cannot see wherein the danger lies 
or that the risk is any greater than it was 
with coal. When we first introduced fuel 
oil, our insurance rate was raised from one 
and three-quarters to two and three-quarters 
per cent. At that time our arrangements 
for handling the oil were about as crude as 
the oil itself, and although we thought the 
rate exorbitant, we submitted, trusting that, 
should we finally adopt the oil for fuel, the 
insurance companies would restore the rate 
to about the old figures, but no, it made no 
difference whether the arrangement was 
good or bad the rate remained the same. 
Under certain conditions you are permitted 
to use oil without extra charge, but these 
conditions are almost prohibitory, especially 
if real estate is at all valuable in the vicinity 
of the plant, as for instance if you keep the 
oil in tanks 200 feet from your building 
above ground or 100 feet if underground, it 
can be used without extra cost I believe. 
Some companies allow the tanks to be as 
near as 50 feet if underground. I do not 
believe the danger lies entirely in the situa- 
tion of the storage tanks; in fact, I think 
that has very little to do with it. There is 
no doubt in my mind but that the tanks 
should be underground and so arranged that 
they can be got at, and should a fire occur 
in the building and it becomes necessary to 
shut off the supply of oil, it conld be done at 
the tanks as well as in the building. It is 
the opinion of many insurance men that our 
building could burn to the ground and the 
oil in our tanks not be affected in the least, 
and our tanks are about 25 feet from the 
building underground. I do not mean to 
say that no restriction should be put upon 
the use of fuel oil; there should be by all 
means—it will burn, and it makes a bad 
fire—but I do say that where properly put 
in, there is as little danger as from any other 
fuel used, and by properly, I not only mean 
the storage tanks, but the entire outfit, burn- 
ers, piping, furnaces and all. What insur- 
ance companies ever thought of restricting 
the location of your coal sheds to 200 feet 
or even 50 feet from your buildings; and 
yet we had more trouble from coal than we 
have ever had from oil. Several times our 
coal sheds caught fire from spontaneous 
combustion, still, a little thing like that did 
not trouble the insurance companies any, 
and there was nothing said about raising 
rates. Iam of the opinion that the insur- 
ance companies will soon discover that they 
are making a great mistake in condemning 
the use of oil on general principles. 





‘LIQUID FUEL,” BY M. J. FRANCISCO. 
Mr. President and Gentlemen of the National 

Electric Light Association : 

I have been requested by your secretary 
to bring before this Association for discus- 
sion the subject of ‘‘ Liquid Fuel,” with 
facts pro and con regarding the benefits to 
be derived from its use. 

Do not let the name mislead you. I do 
not refer to the liquid fuel that Dante saw, 
‘‘which fed the fires in that abyss that 
Lucifer with Judas did engulf,” but to the 
liquid fuel of the nineteenth century— 
petroleum oil. 

At the present time we have no knowledge 
of any means of securing light without heat, 
and it only remains for us to employ the 
most economical fuel to produce the- heat 
without. useless waste. 

It has been asserted that the question of 
dividends in electric lighting lies between 
the shovel and the dynamo, and the fraternity 
have been taxed to their utmost to provide a 
plan for dispensing with the shovel entirely 
and thus securing at least a part of the 
much coveted dividend. 

Petroleum, it is claimed, will furnish the 
substitute. Query, will it? One pound of 
coal contains 12,000 heat units, while one 
pound of petroleum furnishes 20,000; 
another factor of vital importance is the 
power to vaporize water. 

Engineers of experience who are familiar 
with the practical workings of. coal, know 
that under the most favorable conditions not 
more than ten pounds of water can be vapor- 
ized per pound of coal, while petroleum 
shows a vaporization of 18 pounds of water 
for every pound of oil consumed, estimating 
in both experiments the feed water at 212 
degrees Fahrenheit. 

The heat in coal, transferable to water, is 
about 70 per cent., while the heat in petro- 
leum, transferable to water, is about 80 per 
cent. 

Therefore, with coal, 70 per cent. of 12,000 
units gives 8,400, and for petroleum 80 per 
cent. of 20,000 is 16,000, a gain of 7,600 heat 
units in each pound. 

This. is on the basis of pure coal; but 
when we consider the waste (amounting in 
some cases to 25 per cent., and the master 
mechanic of one of the largest railroads in 
the country claims 55 per cent.) found in 
nearly all coal, such as sulphur, slate and 
earthy substances which are incombustible 
and retard, instead of generating heat, the 
difference in the per cent. obtained in actual 
practice is far greater than shown by the 
above comparison. 

There is also in coal a large percentage of 
loss in transportation, and combustion in the 
heap, varying from 5 to 10 per cent. 

From these facts, we can safely conclude 
that the heating capacity of oil is nearly 
twice that of coal as generally used. 

On this basis the only question to be con- 
sidered is the cost of power furnished by 
each at the dynamo. Three and one-half 
barrels, or 955 pounds of oil, equal 2,240 
pounds of pure coal, therefore wit oil at 
$1 per barrel and coal $3.50 per ton, or oil 
at $1.50 per barrel and coal $4.50, the differ- 
ence in cost would not be so markedif there 
were no other factors to be considered. 
When, however, we calculate the great 
saving in stoking, removing cinders and 
ashes, cleaning flues, and benefit to boilers, 
besides securing a steady heat, combined 
with the quickness and ease in starting and 
shutting down, we have an argument in 
favor of oil that stockholders who care for 
dividends can appreciate. 

Ihave found upon investigation that oil 
can be delivered at my station for $1.05 per 
barrel, while soft coal costs $4.50 and hard 
$6 per ton. 

On this basis, allowing five pounds of coal 
per hour, 12 hours per day, 1,000 horse- 
power requiring 803 tons per month, at $4.50, 
would cost $3,613.50. Two firemen to feed 
the same, $100 ; man cleaning flues and etc., 
$45 ; carting ashes and cinders, $100; mak- 
ing. total cost for 30 days $3,858.50 with 
coal. 

Same number of horse power, and same 
length of time, allowing three and one-half 
barrels for each ton of coal, would require 
2,810 barrels of oil at $1.05. This would 
equal $2,950.50. Wages of one man in 
boiler room, $50, making total of cost of 1,000 
horse power one month, with oil, $3,000.50. 

Showing a saving of $858 per month, in 
above item, besides getting with oil a steady 
flow of steam, thereby producing that great 
consideration, regularity of speed. Thisis ab- 
solutely necessary in orderto produce a per- 
fect light, and will save, in addition, the wear 
and tear of the manager’s nerves, as flutter- 
ing avd jumping in unison with the: spas- 
modic light, he stretches the third command- 
ment to its utmost capacity. 

If you are now burning coal, it will be 
necessary to equip your station with tanks, 
burners, cylinders, oil pumps, compressors, 
air receivers and additional apparatus, vary- 
ing according to the number and size of 
boilers used. 

During the past few months the following 
facts have been gleaned from an extensive 
correspondence on this subject with parties 
who are using liquid fuel. 

The Boston and Albany Railroad Com- 
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pany, after a careful test made in their shops 
by a Lehigh University professor, say that 
the cost of fuel isaboutthe same. Though 
they purchase their coal in large quantities 
at one time, and secure low rates, they prefer 
liquid fuel because it is clean and requires 
no fireman and gives a better supply of 
steam. 

Day Cordage Company of Boston claim 
that with Cumberland Coal at $4.50 per 
ton, and liquid fuel at $1.15 per barrel, they 
save 15 cents per hundred horse power per 
hour, and the oil is preferable. 

The Fairbanks Scale Company of Ver- 
mont report that they find it a great saving 
over coal while the boilers are heated evenly, 
the entire length, also that the insurance com- 
panies have not increased their rates. 

T. P. Brown, manager of the Toledo, 
Columbus and Southern Railway, reports a 
saving of 33 per cent. in the price of coal, 
by using liquid fuel, also that two barrels of 
oil equal one ton of soft coal. while manu- 
facturers on his road find it only costs one- 
half as much as coal for their stationary 
boilers. 

The rolling mill works of this city (Chi- 
cago), use it under a battery of 14 boilers, 
and say that three and six-tenths barrels of 
oil does the work of one ton of coal. The 
cost of oil is less than coal, but the great 
saving is in labor for stoking, wheeling 
ashes and unloading coal. Formerly, when 
using coal, 25 men were required to operate 
this battery of boilers for 24 hours, now, 
with liquid fuel, four men accomplish the 
same work, The efficiency of the boilers is 
increased, and cost of repairs lessened, 
while oil flame is less severe upon the boilers. 

Reference could be made, if necessary, to 
hundreds of persons who have had practical 
experience in burning oil, fully sustaining 
the facts given above, proving conclusively 
that liquid fuel is at least one-third chéaper 
than coal, and it is destined to be the fuel of 
the future. 

I have thus far shown the benefits to be 
derived by using liquid fuel. It is, how- 
ever, necessary to consider many points 
before deciding to adopt it, especially if 
your plant is in the centre of a large city 
with other property in close proximity. 
Managers of insurance companies are just 
cranky enough to believe that oil will burn, 
and unreasonable enough to object to your 
exposing and destroying property for which 
they have to pay, thus burying their divi- 
dends in the same pit you are trying to avoid. 

Therefore they insist upon certain condi- 
tions before they consent to its use; among 
other things, demand that you store your 
oil 50 or 100 feet away from your station. 
If this should happen to place your oil tank 
adjacent to your neighbor's property, you 
will have the officers of the insurance com- 
panies whose policies cover his buildings, 
operating in a way that will drive pram. 
short circuits and underground wires out of 
your minds for a month. 

If necessary precautions are taken, and the 
apparatus is properly and securely arranged, 
there is no more danger with liquid fuel 
than coal. In fact it may be made safer, 
and insurance companies will permit its use 
without an extra charge for the privilege. 
Examine carefully, however, from an insur- 
ance standpoint, any apparatus offered you, 
before attempting to use it, or you may find 
that insurance is an expensive luxury, and 
operates fully as disastrously upon divi- 
dends as coal. 

An iron tank will be required for storage 
of oil which should be located underground 
100 feet from your station. This tank, if 
16 feet in diameter and 8 feet in height 
will hold 250 barrels. If 20 feet in diameter 
and 14 feet in height, 600 barrels. 

A pipe from this must pass underground 
to the car for unloading the oil by gravity if 
practicable, if not, by pumping. A second 
iron tank, holding enough oil for one day’s 
use only, can be placed immediately outside 
the boiler house, with a safety pipe one and 
one-half inches in diameter, extending 10 
feet into the air, to permit the escape of gas. 

This tank must be connected with the 
large tank by an underground pipe for the 
purpose of forcing the oil into the smaller 
one, with another pipe for an overflow to 
carry the oil back or away in case the pum 
is neglected or left. running. The small 
tank must be lower than the burners or 
furnace, so that, in case of accident, the oil 
will flow back to the tank. 

In all pipes there must be stopcocks that 
will cut off communication between the 
burners and tank. The supply pipe at the 
boilers should be arranged with a valve not 
over one-half an inch in diame er, so that 
oil cannot under any circumstances be forced 
under the boilers faster than same is con- 
sumed by the burners, thus preventing an 
overflow from flooding the fire box. There 
must also be an escape pipe extending out- 
side the building for cleaning the tubes. 

In no case must the oil be allowed to flow 
from the tank to the burners by gravity, but 
must be supplied either by vacuum process, 
steam or compressed air. For this there are 
several plans. One is to force steam across 
the opening of a vertical pipe from the tank, 
and thus draw the oil up to the mouth of the 
furnace, Another is to use compressed air 





for atomizing the oil, and passing it to the 
burners. Others still use a retort and gener- 
ate a gas. Unless the apparatus used is 
expressly arranged for starting the fire, oil 
must not be turned on until the burners are 
heated, for if it is flashes and explosions will 
follow. 

If a station is furnished according to above 
conditions, the insurance companies will in- 
sure it without extra charge. If not, they 
will demand from 50 cents to $2 extra for 
every $100 insured, according to any de- 
ficiency that may exist, while if the burners 
are fed by gravity it is a prohibited risk. 

Faraday has stated that the chemical 
action of a grain of water upon four grains 
of zinc can evolve electricity equal in quan- 
tity to that of a powerful thunderstorm. 
The Springfield (Ohio) Electric Light Com- 
pany found by practical experiment, made 
last December, that a small quantity of 
petroleum, under certain conditions, could 
evolve a sufficient amount of flame to anni- 
hilate an electric light station without any 
thunderstorm. 

They placed a storage tank holding 160 
barrels in the basement of the main building, 
and another in the boiler house, containing 
the supply for daily use. From the last tank, 
the oil was carried to the fires by gravity, and 
here was the cause of the fire. Having re- 
ceived a fresh supply of oil, they filled the 
large tank under the building, then turned 
the oil into the small tank in the boiler room, 
and left the pump working while the men 
were busy in another part of the station. It 
overflowed the tank, and the oil escaped into 
the furnace, with the usual] results following 
from gravity pressure, less oil, less building 
and less lights, with insurance managers run- 
ning wild over the hazard of electric light 
buildings. Is it any wonder insurance com- 
panies object to assuming such hazards ? 

Holmes has said, ‘‘that science is a first rate 
piece of furniture for a man’s upper cham- 
ber, if he has common sense on the ground 
floor,” but if he has not got plenty of good 
common sense, the more science or more 
liquid fuel he has the worse for him. An 
electric light station can be made just as safe 
and secure as any mercantile risk, and in- 
sured at the same rate. 

It behooves the members of this Association 
to investigate this subject, and correct the 
errors of the past if they do not wish all 
electric light plants placed upon the pro- 
hibited list. For why should that most 
powerful and magnificent system for the 
protection of mankind, known as insurance, 
and the youngest child of science, electric 
light, appear as antagonists upon the world’s 
arena. 

Now, gentlemen of the National Electric 
Light Association, as there is no State in the 
United States and few counties that have not 
a town called ‘‘ Franklin,” so in the no dis- 
tant future there shall not be a city, village 
or hamlet where thecurrent which leaped to 
earth at his command shall not be utilized 
in that most wonderful invention of modern 
science, the electric light. An invention 
which is daily fulfilling Goethe’s last pro- 
phetic cry, ‘‘ More light! more light !” 


‘‘ADVANTAGES OF OIL AS FUEL,” BY C. N. 
RANSOM. 

The use of oil as fuel for the purpose of 
producing steam is still, in a certain sense, an 
experiment, and yet it is no longer a ques- 
tion of whether it shall be used, but merely 
a question of the manner and method to be 
adopted. The general public opinion seems 
to be that oil must, to a great extent at least, 
take the place of coal as fuel. The advant- 
ages are so obvious that it is hard to find a 
man who does not believe that some method 
will be found by which a steady, smokeless, 
economical and easily controlled flame can 
be produced from oil by means of which 
boilers can be heated in a much more satis- 
factory way than is now done with coal. 
The great public is tired of coal, with its 
clinkers, smoke, dust and ashes, and the 
necessity of constant attention—not to say 
anything of the regular ‘‘corners,” short 
weight and extortionate prices. 

A large part of this feeling is due to 
the wonderful development of oil fields. 
Hitherto the petroleum found in Russia has 
been to a great extent neglected, yet the pro- 
duction is said to be so enormous that the 
daily output of one well at Baku exceeds the 
daily production of all the wells in Pennsyl- 
vania combined. Quite recently Nobel 
Bros. have taken hold of the business, and 
have erected extensive refineries, and are 
understood to be constructing pipe lines, 
which must result in cutting off all the ex- 
port trade in oil to Europe, and in throwing 
back upon the home market all the oil which 
would otherwise be exported. 

In connection with the subject of oil asa 
fuel in steam making, some points may be 
stated which are doubtless familiar to most 
of the members of this Association. The term 
‘* crude ” is applied usually to both the Ohio 
and Pennsylvania products, but there isa 
vital distinction. The Pennsylvania ‘‘ crude” 
is really worth more than the lower grades of 
refined oil produced from it, on account of 
the value of the paraffin, vaseline, lubricat- 
ing oil, etc., produced from the residue 
after the lower grade of refined is taken off, 





mainly by simple distillation. Of course, 
when the higher grades of refined oil, such 
as the ‘‘ astral,” are produced, the additional 
processes required for purifying render the 
oil more expensive, but as a matter of fact 
the residue is really worth more than the 
distillation. The consequence of this fact is 
that no Pennsylvania crude oil is used as 
fuel so far as we can learn. The Ohio oil, how- 
ever, stands on a different basis. No process 
has yet been discovered by which refined oil, 
fit to be used in lamps, can be produced 
from the Ohio crude. We are informed that 
ne prices have been offered by the Stand- 
ard Oil Company for the discovery of any 
process by which it can be done, and that 
this company has expended large sums of 
money in trying to do it, but has so far 
failed. The consequence of this has been an 
accumulation of over 12,000,000 of barrels 
of surplus stock of Ohio oil, for which the 
market is simply for fuel and so limited that 
it will not take the oil produced, to say noth- 
ing of the surplus. The fact that the resi- 
due after distillation is worth more than 
the distillation is especially true of this 
oil, and it is stated on high authority 
that the oil companies could easily afford 
to sel] the distilled product at one cent a gal- 
lon and still make money from the residue. 
In their efforts to produce refined oil from 
the Ohio crude the Standard Company had 
accumulated several million barrels of distil- 
late, which is not refined, and which can be 
used as fuel if a proper apparatus is devised, 
but for which there is no large market 
to-day, and which cannot be sold for use in 
lamps or kerosene stoves. It is inevitable 
that these vast quantities of oil must be 
thrown upon the market, and that the price 
of oil must go down to a point far below 
the present one. 

It gives one an impressive idea of the 
magnitude of the commerce of this country 
to reflect that probably nine-tenths of the 
vast quantities of oil sold in this country, and 
upon which such vast fortunes have been 
made, has been and still is used simply in 
kerosene lamps and stoves. The quantity of 
heat which can be developed by one pound 
of pure carbon is sufficient to boil 15 pounds 
of water from at least 212° F., if none of the 
heat was lost ; and one pound of coal of fine 
quality, under similar conditions, will evapo- 
rate 14 pounds of water, producing 14,133 
heat units. The total heat units which can 
be produced from one pound of petroleum 
are 27,531, and one pound of petroleum can 
be made to evaporate 285 pounds of water. 
These figures are taken from the work on 
steam boilers of Prof. G. B. N. Tower, for- 
merly chief engineer of the United States 
Navy, and are believed to be reliable. In 
fact, other authorities seem to correspond. 

The heat-producing value of petroleum, 
compared with pure carbon, is as 28 to 15; 
and, compared with a fine quality of 
coal, as 28 to 14, or 2 to 1; and 1,000 
pounds of ‘petroleum are equal to a 
ton of coal. As_ petroleum weighs 
614 pounds to the gallon, 154 gallons are 
equal in heat-producing power to a ton of 
the present coal. In practice, however, the 
heat-producing power of coal as used under 
boilers is very much less than the possible 
production stated. Referring again to Prof. 
Tower's work, we find that in actual careful 
tests of over 40 different articles of coal, the 
highest evaporation reached was 10.7, and 
the other results varied from 6 upward, 
showing a loss from the estimated possible 
result of from 30 per cent. to 60 per cent. 
We have been unable to learn of a single in- 
stance in which a higher evaporation than 
10.7 has been reached with coal, and have 
learned of only a few special tests in which 
an evaporation of over 9 has been reached. 
Such results have been reached only with 
exceptionally good boilers with feed water 
heaters, and the best of modern appliances 
to utilize all the heat, avoid radiation, etc., 
and with the best of coal and the most care- 
fulhandling. In regular use, however, even 
in improved horizontal tubular hoilers with 
all improvements, the usual evaporation is 
from 71g to 81¢ Fo ager of water per pound 
of coal used, and in ordinary vertical tubular 
boilers the evaporation rarely exceeds 6 

unds of water to the pound of coal, and 
. oftener less than more. All these facts 
must be taken into account in considering 
the question of the possible value of petrol. 
eum as a fuel. Coal has been the universal 
fuel, and steam boilers are specially adapted 
and built forits use. Devices for producing 
perfect combustion of coal and for utilizin 
the heat derived from it have been patent 
by the thousand, and constant familiarity 
with its use in manifold ways has produced 
about as good a result with coal as we can 
well hope to reach, and this result summed 
up is, that whereas one pound of coal can 
be made in laboratory practice to evaporate 
14 pounds of water—yet in common use ip 

horizontal boilers the average evapora- 

tion is but 8, showing a loss of 48 per cent. 
—and in common use in upright tubular 
boilers the average evaporation is only 6, 
showing a loss of 60 per cent. 

Reverting to our former fi , it is evi- 
dent that if one pound of oil is equal to two 


pounds of coal—under laboratory tests 
where one pound of coal evaporates 15 





pounds of water—and 154 gallons of oil 
equal one ton of coal, then when there is a 
loss of 48 per cent. on the heat-producing 
power of coal as in horizontal tubular boil- 
ers—88 gallons of oil (if there was no loss in 
using it) are equal to a ton of coal, and in 
tubular upright boilers where there is a loss 
of 60 per cent. in using coal—62_ gallons of 
oil (if there was no loss in using it) are equal 
to one ton of coal. 

It is evident that if such results as these 
could be accomplished, and other objections 
overcome, oil would be in universal use. 

Whether such results can be reached or 
not is difficult to predict. Inventions in the 
line of apparatus for burning oil to produce 
steam are comparatively recent. Nearly all 
of the ventions are in the line of atomizing 
or injecting burners, and there are probably 
few, if any, horizontal tubular boilers in 
which oil is used as a fuel with any but an 
atomizer or injector. Burners of that de- 
scription and of one peculiar form or another 
have been in use for several years. There 
is probably but little to choose between the 
different varieties. 

The Cincinnati Spring Company wrote 
last June that they had probably used up- 
ward of 10,000 barrels of crude petroleum 
with atomizing burners and preferred it to 
coal, and that they had tried all kinds of in- 
jector burners, but made one out of their 
own that suits them better. The Michigan 
Bolt and Nut Works, of Detroit, wrote on 
May 14th: ‘‘ We tried the ‘ Askins,’ the 
‘Chicago Edwards,’ and a simply con- 
structed burner of our own, using gas pipe, 
and we liked ours as well as any.” Stude- 
baker Brothers, manufacturers, of South 
Bend, Ind., wrote on May 14th: ‘‘ We have 
not yet determined what make of burners is 
the best. We have had about as good re- 
sults with one we made in our own shops as 
with any.” Of this class of burners there 
are any variety in use with more or less 
success. In my brickmaking and certain 
classes of furnaces they seem to be regarded 
as being very satisfactory. 

There have been, however, some serious 
objection to their use in boilers. In the first 
place, it is always necessary to make a fire in 
some other way first, in order to produce a 
sufficient presssure of steam to start the 
burners, and it seems generally the case that 
they will not work on less than a 30-pound 
pressure. One of the consequences is that if 
the steam happens to run down it can only 
be raised again by shutting off the oil and 
making a fire of coal and wood. They are 
therefore of no use except where a long- _ 
continued high pressure and a constant fire’: 
are maintained. Another difficulty with that *’ 
class of burners is that their practical use ‘ 
seems to be limited to horizontal tubular © 
boilers where the flame can be allowed to 
shoot through a long distance without com- 
ing in contact with the iron, the flame being 
thrown generally upon or against fire brick. 

Messrs. Keasley & Mattison, the celebrated 
chemists of Amblar, Pa., say : ‘‘ The fur- 
nace must be lined with fire brick, and satis- 
factory results can then only be obtained 
after the fire brick reaches a white heat. 
The fact seems to be that in the atomizing ° 
process the oil is sprayed in small globules, 
and if these globules strike a cool surface 
or one not excessively hot before they are 
entirely consumed, the result is imperfect 
combustion and a large amount of smoke. 
This peculiarity of injector burners seems to 
render their use impossible in locomotives or 
vertical tubular boilers. In fact, I have 
seen letters from at least 70 different leading 
firms and well known companies located in 
almost every part of this country, stating, in 
almost every instance, that, while they knew 
of injector burners, etc., they never knew 
or heard of an apparatus for burning oil un- 
der boilers which did not require the use of 
steam or compressed air, nor did they know 
nor had they heard of any apparatus what- 
ever for burning oil used successfully under 
vertical tubular boilers. I have also seen a 
letter from the manager of the fuel oil de- 
partment of the Standard Oil Company, 
stating that he knew of only one burner 
which could be used under vertical tubular 
boilers. It is also a fact, I believe, that no 
burner has yet been brought into general 
use under house heating furnaces. I believe 
it is now generally conceded that the use of 
atomizing or injector burners cannot be ex- 
tended to embrace either vertical tubular 
boilers or boilers of the locomotive or port- 
able type or even horizontal tubulars below 
50 horse power. In fact, the system of 
atomizing does not appear scientific. It 
seems upon its face a crude and clumsy way 
of producing combustion. I believe, how- 
ever, that the members of this Association 
recognize few impossibilities, and certainly 
are quite convinced that a device can be 
made by which oil can be burned and which 
can be easily and perhaps automatically con- 
trolled ; and it would seem that such an ap- 

ratus would go a long way toward solv- 

ng the problem of isolated lighting. For 
such a device we must, I think, turn to the 
system of converting the oil into gas first 
and then burning it. It seems to me such a 
system isin accord with the principles of 
science, and that in no other way can 
the best results be obtained from the 
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oil. Of this class of devices the greater 
number have consisted of coils of pipe main- 
tained at a high heat in which the oil is 
vaporized and from which the vapor or gas 
issues in jets and is burned. These coils of 
pipe, however, I think, without exception, 
have proved failures, because of the coking 
or accumulation of sediment. Attempts 
have also been made to burn oil and water 
together, which have so far proved unsuc- 
cessful, chiefly because of the great difficulty 
in adjustment and because they have been 
too complicated. Another defect has been 
that the vapor issuing from the tubes pro- 
duced a smoky flame of comparatively small 
heating power. Still another difficulty has 
existed in the fact that if by carelessness the 
valves were opened too far, the oil would 
overflow. ; 

Some time since my attention was called to 
an oil burner of the vaporizing type which 
was submitted to several eminent scientists 
and to a number of practical men, and was 
approved by them. In that burner the oil 
was first turned into gas, and then gas issu- 
ing in small jets was mixed with air before 
combustion upon the general principle of the 
the Bunsen burner. The result produced 
was a steady flame, entirely smokeless, and 
in some parts of the flame was a most intense 
blue. The flame produced was regular and 
of large volume. Tie cylinder was large and 
capable of producing more gas from the oil 
than could be discharged under light press 
ure through the jet holes, and the tank was 
elevated so as to give a gravity pressure of 
about four or five pounds to the square inch. 
The result was that the gas stood in the 
cylinder at an even pressure exactly equal to 
the gravity pressure maintaining the steadi- 
ness of the flame; and no oil would flow into 
the generator except as the pressure was 
lessened by the consumption of gas, even 
when the fuel valve was opened wide. ; 

Whether that particular device was or is 
the best or not, it seems to me 
that some device constructed 
upon that line. must produce 
the best results attainable, viz: 
the oil should be turned into 
gas and the gas burned after 
admixture with air, upon the 
same principle as ordinary 
gas is burned in stoves. Some 
of the advantages which a 
successful apparatus for burn- 
ing oil would have are easily 
understood and are: Steady 
flame, perfect control—slight 
draft required — the power 
to increase or decrease the 
flame at will by the simple 
turning of a valve—the power 
to maintain steam at a steady 
pressure—the slight attention 
required — the power to in- 
stantly extinguish the fire 
without waste—the uniform 
heat—no reduction of fire or 
pressure when replenishing 
the fire—cleanliness—safety— 
economy in labor—no dust 
cinders or ashes -less room 
required to store the fuel, and 
only one-third the weight. 

With these advantages to be 
derived from the use of oil as 
fuel, it seems only reasonable 
to expect that within the 
near future some successful 
apparatus will be brought into 
general use for manufacturing 
and house-heating purposes. 

THE DISCUSSION. 

The Chairman: Gentlemen, there are sev- 
eral papers on petroleum lighting and fuel 
now before you for discussion. 

Mr. Leonard, of Minneapolis: I do not 
suppose there is any member of this Associa- 
tion more interested in this subject than I 
am. We are pioneer users in the north- 
west of oil, and I have listened with a great 
deal of interest to these papers, that of Mr. 
Francisco and that of Col. Ransom. While 
I do not exactly agree with some of the 
statements made in them, especially on the 
question of insurance, at the same time there 
are some excellent points. In the first place, 
the question of insurance is the only bugbear 
with us at present that we have to contend 
with. The other troubles we think we 
have overcome. As I stated, to comply 
with the requirements of the insurance 
companies would make the use of oil 
almost prohibitory. Mr. Francisco states 
that by the introduction of air pump, for 
creating a vacuum, making somewhat of a 
complicated apparatus, and by the storage of 
your tanks 50 feet away from your building, 
you can use it. I think itis a great mistake. 
I believe that oil can be introduced and used 
under a gravity pressure with as much safety, 
if not more so, than you can by pumping 
it. -He quotes the Springfield, O., fire as 
being an example, to a certain extent, of 








feeding by gravity. I had the pleasure of a 

short conversation with the manager of that 

station not long since, and I was especially | 
interested in that, as just before leaving | 
home the insurance agent informed me that 
a policy of one of his companies was can- | 
celled. I asked him why: ‘‘ Well, they | 
will not insure because you feed by gravity.” 
I said, ‘‘ All right, I don’t care.” In my 
conversation with the manager of that com- 
pany, I asked him what his arrangement 
was. He stated that his storage tank was | 
underground, and also under the building— 
in the building, practically ; that his supply 
tank was above ground, holding, I think, 24 
barrels, or thereabouts ; that tank was also in 
the building. An oil pump was used to pump 
the oil from his tank curs into his storage 
tank, and also into his supply tank. The 
supply tank was an upright tank, and on the 
top of it was a manhole which was left open 
at times. The pumping of this oil stirred 
it up more or less, and created a great deal 
of gas. The gas escaped from this manhole, 
and the building was more or less filled with 
it. The oil, as Mr. Francisco said, over- 
flowed and came out through this manhole. 
Gravity had nothing special to do with it, 
that is as to being used for feeding his boil- 
ers. It overflowed and ran down the tank 
and ran over the floor to a lighted lantern 
that was left by one of the employés of the 
company ; naturally it caught fire, and the 
result was that we had a bad fire, and aban- 

doned the use of oil as being impracticable 
for steam making purposes ; not entirely for | 





that alone, though, as he informed me that 
he also received considerable damage to 
his boilers. The only thing that surprised 
me was that he had not burned up long 
ago. He had a regular firetrap there, and it 
was only a question of time when the accident 
that happened was boundtocome. Now I 
claim that the use of that oil should not be 
condemned generally by insurance compa- 
nies because one man has it put in by a very 
poor arrangement. We have studied that 
very carefully, and I believe, and I know, if 
the opinion of insurance men can be counted 
as good for anything, that our entire building 
could be burned to the ground and not the 
least particle of damage be done to our oil 
apparatus and our oil storage tank. We have 
a capacity of about 26,000) gallons in two 
tanks ; they are eight feet in diameter and 
thirty feet long, placed underground, as I 
stated, about twenty-five feet from our build- 
ing, walled up on the side, imbedded in 
masonry and arched over on the top with 
brick. We have a space between the two 
tanks about six feet, giving plenty of room 
for a man to go down there. We have valves 
at the opening of the tanks where the oil is 


| admitted to the supply pipe and can be cut 


off there; at the entrance to the building 
there is another valve where it can be cut off ; 
as it flows along the supply pipes there is 
another valve before it gets into the building, 
making four valves before the oil reaches the 
burner ; so that I still claim that the condem- 
nation by insurance companies of the use of 
oil on general principles, because this man or 
that man has a poor arrangement and has 


burned up a station by the use of it, is all 
wrong. 

Mr. Lockwood: I have listened to the 
papers upon this subject and to the discus- 
sion with a great deal of interest. The com- 
pany which I represent in Detroit have been 
using crude oil since the first of July last, 
and we have used it continuously. 1 think 
when Mr. Francisco states in his papers that 


| the gravity system was by far the most dan- 


gerous and would not be allowed, he evi- 
dently believed what he said ; but I think he 
made a great mistake. I think the question 
to be determined is which is the safest ; that 
is, the question of which would allow the 
the most oil to escape through a break or a 
leak in a pipe in a given time. In run- 
ning by the gravity system our smal] tank, 
which brings the oil to the burners under the 
boilers direct by gravity, has the capacity 
of about one barrel per hour ; and we have 


| two pumps, so we have always on hand oil 


enough to run the heaviest part of the day 
which would run about one barrel per hour. 
In the light part of the day that same amount 
of oil would last three or four hours. Now, 
one hour in the heavy part of the day is 
enough to repair your pumps if you have an 
extra pump on hand; and running as we 
are, we have never had the slightest trouble, 
and I know where a leak occurred in one of 
our pipes, there would be a far less amount 
of oil worked out through that leak in a 
given time than if we used a pressure as the 
pressure system used, | believe, would be 
ten pounds to the square inch at least. 

Now the manager of one of the largest in- 
surance companies came to our plant and 
examined it thoroughly. That subject came 
up. He was under the impression that the 
pressure system was the only safe one, but 
he finally changed his mind and said that he 
would recommend in the future that the 
gravity system be employed, and with a 
small tank which furnished the oi] be lim- 





Fig. 1.—NorTH AVENUE AND ARLINGTON Diviston OF WEST END ELEcrTRIc Ry, Boston, Mass.—(see page 17.) 

w= ‘the same as everywhere else 
so far as fire is concerned, and your station 
may have 40 valves, but what good would 
it do to men situated in the other part of the 


| ited to one barrel per boiler per hour and 
that would give capacity enough. 

Our plant is different in one respect from 
any that has been spoken of, inasmuch that 
the large tank, although under the ground, 
is within one foot of our building ; and we 
are right in the heart of the city of Detroit. 
And still as close as we are to other build- 
ings with the capacity that we have there, 
the company only charges us 20 cents addi- 
tional rate of insurance, and still we use the 
gravity system. We have been using that 
since July last, and have had no trouble, and 
even with that small capacity to feed the 
boilers, we can always get our extra pump 
to use in case one pump gives out, so that we 
will not be out of oil. Mr. Francisco spoke 
of a case where the tank had overflowed by 
gravity and caused a fire. If that had been 
arranged as we have ours arranged in 
Detroit, that would have been an impossi- 
bility. We feed from the large tank under 
the ground to the upper one by means of a 
pump, and the pipe is only a one-inch pipe. 
We have from the upper tank returning to 
the lower a three-inch overflow pipe, and the 
three-inch overflow pipe will carry more oil 
than the maximum capacity of the pumps. 
Second, if the oil is allowed to raise too 
high, it can do nothing more than simply 
to return to the tank from which it is 
pumped. 

We also have connected with it one other 
safeguard which I think is a necessity ; that 
is, the pipe feeding the oil from the small 
tank to the burner is connected at the level 
of our floor with the overflow pipe returning 
to the large tank with a cock opening valve, 
so in the event of fire if this valve is opened 
in less than two minutes every bit of oil in 











the building within the small pipes will be 
thrown back to the large tanks. 

And the insurance inspectors have ap- 
proved that system, and only charge us 20 
cents additional to the old rate. Our oil 
costs us 60 cents per barrel delivered in our 
tanks. The coal we used before was soft 
slack, and it cost, during the different periods 
of the year, from $1.90 to $2.10 per ton. I 
have found upon close investigation and 
close analysis to be about the same expense 
for oil as the coal was, but I find it to be a 
saving in the way of convenience, as we 
have had two or three cases in the last six 
months where it was of the greatest necessity 
to the employés to suddenly stop ; with the 
oil we have been able to shut off in an in- 
stant, and to resume again without any loss 
of time. 

Now, I would like to ask one question. 
Each of the gentlemen have spoken of the 
evaporative quality of oil as compared with 
coal, but they have left out one question. 
In coal, the total amount of water evapor- 
ated is used for effective work ; in oil, part 
of it is used in the pressure. I would like 
to ask if any of these gentlemen have any 
definite information as to how much this 
water evaporated by the oil is used in the 
pressure. 

Mr. Francisco: I have been inspector- 
general, inspector and general agent and ad- 
juster of insurance companies for 25 years. 
That was my business until I took up the 
electric light business ; in fact, I am in it 
now. I think I can safely speak in regard 
to the insurance of goods. I have consulted 
nearly every one of the prominet companies 
of the country in regard to this very ques- 
tion and in regard to these various points 
that I have developed in my paper. The in- 
surance companies’ managers have told me 
that if the electric light folks would adopt 
the plan I have proposed, they would insure 
them; but if they did not, they should 
charge them as I have speci- 
fied. Now, I am president 
myself of the Underwriters’ 
Association of our State, Ver- 
mont, and therefore I think I 
know what I am speaking 
about when I talk about in- 
surance. In regard to the 
Springfield matter, I wrote 
to the manager of the Spring- 
field paper about insurance. 
wanted to know what the 
cause of that fire was, and 
especially as I purposed to use 
this crude oil in my own 
station. He did not answer 
my letters. I then wrote toa 
prominent man in Springfield, 
and anybody who knows the 
man will guarantee his author- 
ity as good. He went there 
and made a personal exami- 
nation of the situation, and 
got all the facts in regard to 
the fire, and it was just as I 
stated in this communication 
of mine; he puts it on paper, 
and signs his name to it and 
sends it to me, so my author- 
ity is clear, and I can rely on 
his statement. Now, Mr. 
Leonard’s theory about these 
valves and all that is all right. 
There is no objection to that. 
But the point comes just here; 
there are always a lot of fools 
around electric light stations 


building ? What good would his valves do 
if he had 50 of them as long as there was 
no one to take charge of them? In the case 
in Winstead, Conn., where they used petro- 
leum oil, the station burned up awhile ago. 
The insurance was paid. Insurance com- 
panies get their information by sad experi- 
ence, and they know what every one of 
these things come to. When they draw 
their check in 5, 10 and 30 days, 
as they have time and time again, they 
know just exactly what it costs to put petro- 
leum fuel in that place. They were burning 
oil at Winsted, and they fixed everything up 
in first-class shape; they had steam pressure 
where they forced the oil from the vertical 
pipe ; then ~ had an escape pipe for blow- 
ing out the sediment that always gathers in 
pipes, and a drip valve or drip pipe running 
down from that to take out the sediment. In 
that case they had forty pounds of steam 
pressure on that pipe that was forcing this 
oil on these burners. What does that man 
do? He unscrews that cap to let out that 
sediment (there was forty pounds pressure 
upon it), and the result was he had a two 
inch stream of oi! pouring into it, with all 
that force, and anybody can tell what would 
be the result. That case was reported to 
the papers that it was an explosion of gas. 
After the loss was settled I went down there 
to investigate that matter, and find out what 
kind of gas it was, and it was finally ex- 
plained to me. There is an illustration of 
that which you have to guard against in this 
business, and you have to fix it soit is im- 
possible to have those things happen, and, in 
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our experience a8 insurance men, we are 
aware of such blunders, and we are looking 
yut to see that they do not occur again. 
Now, my theory was to have that blowpipe 
pass out of the building, so in case you have 
such a nan as that, and he wants to experi- 
ment, let him explode it out in the air. Al- 
though I am in the insurance business, it is 
very difficult for me to get insurance enough. 
[hey will not write insurance on my own sta- 
tion, and I have not been able to get enough 
nsurance, notwithstanding the fact I was 
right in the business. Now, there are mil- 
ions of dollars invested in electric 
ight plants. Itis all right as long 
is you get something back, but if a 
fire comes, or your station is wiped 
yut, then where is your stockholders’ 
1oney? If you have no insurance, 
vhere are you? If you have, of 
ourse you are all right. Now, the 
juestion is, if the insurance com- 
vanies go back on the electric com- 
anies and won’t write insurance on 
heir plants, what inducement or 
vhat argument are you going to pro- 
luce to get capitalists to put money 
ito electric light stations? I think 
hese objections can be obviated in 
he manner I have proposed. Just 
efore I left home, I offered the risk 
) the agent of one of the biggest 
ompanies in the country, on my own 
tation, which he declined, saying he 
vould not write it at any price. 
Well,” he said, ‘‘to be candid with 
you, we don’t know anything about 
t; therefore, we take the safe side 
nd refuse.” I took him through 
he station and explained the whole 
wodus operandi to him, and after he 
sot through then I showed him this 
vaper. He said: ‘‘I want you to 
send a copy of that paper to our 
ompany, and we will investigate 
his matter, and if you will send it 
o the Insurance Exchange, we 
vill investigate it ; and if the electric 
ight folks wish to meet us, we 
vill meet them at any time, and have 
1 committee appointed to investigate this 
vhole matter.” Now, there is the basis 
ff what you wani to do. My sugges- 
ion is that this Association appoint a 
ommittee to meet a committee of the insur- 
ince companies to investigate this matter and 
put it upon ‘he proper basis, and enlighten 
hem upon this subject of electric plants. I 
laim that they are just as safe as mercantile 
isks, have examined that subject, as I 
aid, from the insurance company’s stand- 
point, and I ought to know something about 
the insurance part of it even 
f I do not kncw anything 
ibout the electric part. 
Mr. Lockwood: I stated a 
few moments since that our 
insurance in Detroit, under the 
conditions that our plant has 
been erected, was only in- 
reased 20 cents per $1,000, 
ind what I now add is this: 
that when we put in our crude 
il plant our insurance was 


very nearly expired. It did 
expire about three months 
since, and I have since re- 


newed it, and renewed it at the 
same rate, and the result is 
that in the insurance, with the 
exception of paying at the 
rate of 20 cents more for 
$1,000, I have no trouble now 
in placing our insurance as 
well and easily as 1 did before. 
In regard to the danger of 
ising the gravity system, I 
think, as Mr. Francisco says, 
that it is simply a question of 
putting it where it is less liable 
to do damage by means of 
ignorant handling; and that 
resolves itself down into one 
question. In the event of a 
break occurring in the pipe, 
the valve being constantly 
open, or open by mistake, that 
illows the oil to escape. 
—  -_- 
The Thomson-Hous- 
ton Company are putting in 
the following new plants: 
Rockland, Me., 30 arc; At- 
lanta, Ga., 1,000 alt,; Troy, 
O., 600 alt. ; Mobile, Ala., 500 





alt.; Macon, Ga., 500 alt.; 
Woburn, Mass., 50 arc; P. 
J. Noyes, Lancaster, N. H., 50 inc.; 


T. J. Stewart, Bangor, Me., 50 inc.; H. W. 
Smith, Bangor, Me., 50 inc.; Alliance, O., 
25 ine.; Faribault; Minn., 1,500 alt.; Astoria, 
Ore., 100 arc; Ashville, Tenn., 150 arc, 600 
alt.; Grand Rapids, Mich:, 200 arc; Pasa- 
dena, Cal., 1,200 alt.; Wabasha, Minn., 300 
alt.; Austin, Minn., 500 alt.; Milwaukee, 
Wis., 50 alt.; Wichita, Kan., 1,300 alt: ; 
Reno, Nev., 600 alt.; Mason, Mich., 30 arc ; 
Poplin, Mo., 50 arc; Burlington, Kan., 30 
arc; Richmond, Mo., 35 arc. 


The West End Electric Railway. 

The equipment of the Cambridge Division 
of the West End Street Railway between 
Bowdoin Square, Boston, and Harvard 
Square, Cambridge, is now completed by 
the Thomson-Houston Company, and the 
cars are operating on schedule time. Work 
on this line was commenced November 
20th. The construction presented some 


electrical problems of no slight difficulty, 
but they have been successfully solved. 





Fie. 8.—AuToMATIC SwITCH. 


The most important of these was the draw- 
bridge, which necessitated some special con- 
struction in order that the opening of the 
draw should have no effect upon the opera- 
tion of the cars on either side of it. The 
automatic switch which is used there, is 
shown in the accompanying cut. The main 
circuit runs under the draw from side to 
side, through a special cable, which is joined 
| to the overhead: wires on each side, thus 


| . . . P : 
| making the circuit complete. Besides this 





an auxilliary cable is used, supplying the 
current on the short stretch of overhead wire 
on the draw, which is independent of the 
shore wires. This cable is brought up to the 
center pier on which the drawbridge re- 
volves, and is connected to one part of the 
automatic switch which is stationary on the 
pier. On the revolving part of the bridge is 
suspended the other half of the switch, 
which is in turn connected to the short strip 
of overhead wires on the draw itself. When 














the drawbridge swings in the switch is 
closed, and the current can reach the over- 
head wires and be applied to the cars which 
are crossing. When the draw is opened the 
connection at the switch is broken. This 
connection is entirely independent of the 
main cable which runs underneath the draw 
from side to side. The rails on the draw- 
bridge are connected the same as those on 
the street, by a copper wire, and four poles, 
one at each corner to hold the conductors 


Fig. 4.—Sprecrat CABLE UNDER THE DRAW 


in position. 
each end of the drawbridge, and upon the 
draw adjacent to these ends, is of special 
design. A long piece of iron pipe is used 
to secure rigidity, and to which the curved 
ears are fastened, and to each end of the 
pipe, as shown in the cut, are placed frogs, 
so that when the draw is closed these 
two frogs come together, thus rendering it 
impossible for the trolley to jump the wire 
in passing from the conductor on the main 


bridge to that on the drawbridge. The over- 
head conductor is reinforeed by feeder wires 
which are run out from the power station 
and connected to it in proper places, and 
serve to maintain a constant potential at all 
points on the line, or to prevent a break in 
any place interfering in any way with the 
operation of the cars. 

The work, as laid out by the West End 
Railway Company for the Thomson-Hous- 
ton Company to accomplish with their elec- 


The overhead construction at | 





| 11.20 fifteen minute 








Fie. 2.— West End Exectrnic Raitway, BET. BowDorn SQuARE, Boston, AND HARVARD SQUARE, CAMBRIDGE, Mass. 





tric cars, was to handle the entire North av- 
enue and Arlington business as it centered at 
Harvard Square, between that place and 
Bowdoin Square, Boston. The business on 
this line is exceptionally heavy, in fact one 
of the heaviest in Cambridge. The first car 
for Boston leaves Harvard Square at 6.10 a. 
M., and thereafter every 10 minutes until 6.10 
in the evening; and from that time until 
intervals are made. 
This means a total of 93 round trips per day 
per car. Beginning with the first 
trip on Saturday morning, February 
17th, but seven trips were lost. In 
view of the fact that the traffic was 
very heavy indeed, that it rained 
heavily all the afternoon, that the 
drivers were unfamiliar with the 
cars, this record is certainly a re- 
markable one. On Sunday, the regu- 
lation 72 trips were made without a 
miss. Monday, Tuesday and Wed- 
nesday, the regulation week day 93 
round trips were made without a 
miss. By the round trip of course 
it is understood that the electric car 
’ towed a North avenue car. On 
some trips 200 passengers are car- 
ried. The total number of passen- 
gers carried per day is about 7,000. 
There was no little surprise and ad- 
miration manifested at the manner 
in which the car took its load of 
more than 150 passengers up the 
546 per cent. grade on Cambridge 
street, and the ease with which the 
car was stopped and started upon 
it. Considering the fact that Cam- 
bridge street is one of the most 
crowded,thoroughfaresin the city of Boston, 
being the main street over which all the Cam- 
bridge business from Boston travels, it is 
astonishing that such a record like the above 
could be made ; and it reflects the greatest 
of credit upon the engineering skill and per- 
fect workings of the machinery of the Thom- 
son-Houston Company. Taking the per- 
formance for one day of these motor cars, 
as before stated, they made 93 round trips. 
On account of delays through the steam rail- 
road crossing, or heavy 
teams, or the drawbridge be- 
ing opened, on some days it 
was necessary to put out 8 
or 9 cars ata time. On Mon- 
day 7 cars easily handled the 
entire business, making a to- 
tal mileage of 604 miles; this 
is per electric car, 86 miles 
a day. If to this is added 
the same mileage of the tow 
car, a total car mileage was 
made of 172 miles to the 
agency of one electric motor 
car. Figuring on the usual 
mileage basis that a horse can 
make, it amounts to the fact 
that one electric car did the 
work of 32 horses. Mr. Hap- 
good, the superintendent of 
the Cambridge Division of 
the West End Road, stated 
that he would not want to 
agree to maintain, as a regu- 
lar thing, the work done by 
these 7 electric cars with-any 
less than 212 horses. Such 
figures as these, and such a 
record ona road of this de- 
scription, should certainly 
convince street railway men 
of the possibilities of the 
Thomson-Houston system, 


—_——__>o 


— The entire plant of 
the Excelsior Electric Light 
Company, of Orange, has passed into 
the possession of the Essex Electric Light 
Company, which is composed of resi- 
dents of Orange. The following are the 
officers of the new company : President, Ed- 
ward E. Sage; secretary, Charles A. Linds- 
ley ; treasurer, William B. Boulton ; general 
manager, Stuart Lindsley ; directors, George 
Grary, E. E. Sage, C. G. Kidder, C. A. 
Lindsley, Stuart Lindsley, Stephen D. Day, 
William B. Boulton. 
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PATENT OF THE UNITED STATES WERE Specially 
GRANTED IN THE WEEK’ ENDING adapted to 
FEBRUARY 26, 1889. DYNAMOS. 
398,045 ri for bleaching by electrolysis 
2 gene Hermite, Edward Mi Satereen and C 1 eetes | rere: #OLIFF STREET,” NEW YORK. 
208,085. ‘Secondary battery ; Johannes T. Peder- & 
son, go N. | MEW YORK. CHICAGO, — BOSTON. PHILA. 


398,121 ualizer for electric currents ; Sigmund | 
Bergmann, New York, 

398,122 Static induction generator ; Edward T. 
Birdsall, New York, N. Y 

398, 132 Galvanic tt 
cago, Ill. 

898,144 Door spring connection for electric burg- 


Ebep D. Cross, Chi- 


lar alarms ; John Geary, Philadelphia, Pa., assignor | 


to Shaw & ‘Geary, same place. 
398,194 Secondary battery ; 
2 Great George street, Westminster, 
Mi idlesex, Eagland. 
398,272 Element for aoa electric batteries ; 
Max Mestern, Turin, Ital 
398,276 Automaton; Arthur M. Pierce, Lyndhurst, 
J. 


Illins A. Timmis, 
County of 


N. 

398,288 Switch for electric circuits ; Clarence 8. 
Stirling, Hartford, Conn., assignor to Charles E. 
Dustin, same place. 

398,294 Cable railway system; Charles J. Van 
Depoele, Lynn, Mass. 

398,327 Electric spray producing apparatus ; 
Hilarion A. B. Huguet de Vars, Paris, France. 

398,353 Semaphore signal; Frederick Stitzel and 
Charles Weinedel, Louisville, Ky., assignors to the 
American Semaphore Company, same place. 

398,402 Current collecting device for electric rail- 
way; Rudolph M. Hunter, Philadelphia, Pa 

398,420 Electric burglar alarm; uawrence A. Me- 
Carthy, Brooklyn, N. Y. 

398,457 Alternate current electric motor; Oliver 
B. Shallenberger, Rochester, assignor to the West- 
inghouse Electric Company, Pittsburgh, Pa. 

298,458 Alternate current electric motor; Oliver 
B. Shallenberger, Rochester, assignor to the West- 
inghouse Electric Company, Pittsburgh. Pa. 

398,489 Support for electric railway wire; 
H. Brady, New Britain, Conn. 

— Electric switch; Warren S. Hill, Boston, 
Mass. 

398,560 Electric switch; Franklin A. Weller and 
Adolph F. Reitzel, Lynn, Mass. 

898,561 Electric switch; Franklin A. Weller and 
Adolph F. Reitzel,; Lynn, Mass 

398,566 Electric cut-out; Wm. H.S 
sas City, Mo. 

398,577 Electric brake for railway trains; Alex- 
ander H. Bowman, Packerton, Pa., and Watson P. 
Widdifield, Uxbridge, Ontario, Canada, assignor to 
said Widdifield, Anson Todd Button, Uxbridge, and 
Samuel Street Fuller, Stratford, Canada. 

398,613 Electric railway signal; Horace <a - 
Jr.,and Wm. F. Z. Desant, New York, N. Y., 
—— of one-third to Albert R. Gording, pena 
plac 

398,661 Insulating support for electrical conduct- 
ors; Sidney H. Short, Columbus, Ohio. 

REISSUES. 

10,986 Electric discharge device : Reginald Bel- 
field, Pittsburgh, Pa., assignor to the Westinghouse 
Electric Company, same place. 


OTICE is hereby given that the co- 
partnership heretofore existing between 
J. ELLIOTT SHAW and JOHN GEARY, 
under the name of SHAW & GEARY, is 
this day dissolved: by mutual consent. All 
bills due and owing by said firm will be paid 
by J. ELLIOTT SHAW, and all accounts 
due the said firm are receivable only by him. 

J. ELLIOTT SHAW. 

JOHN GEARY. 


The Electrical Manufacturing business 
will be continued at No. 53 North Seventh’ 
Street, under the name of J. aLLIOTe 
SHAW & CO. 

PHILADELPHIA, February 11th, 1889. 


8. Wright, Kan- 





Thos. ; 
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| 
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Full Size!!! 


K, NO ONE 


Denies this to be 
the only safe au- 
tomaticinthe 


LAND 


Improvements 
Commend it to the 
Trade. 


$6.00 EACH. 
Discount(—,. 


A. L. BOGART, 


22 Union &q., N.Y. 









K, 








WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





WM. MARSHALL, 








Rooms 2 and 4, University Building, New York. 








SEND F FOR CATALOGUE. 


THE WYCKOIT PIPE CO, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


DERGROUND ELECTRICAL WIRES. 


We have large works for creosoting camer, R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN. 





The First Real Improvement 


POROUS CUP BATTERIES 


Since the Invention of the 


LECLANCHE, 







SEND FOR 
Circulars and Price List. 


tre Leclanché Battery Co, 
149 West 18th St., New York. 


| DANIEL W. BAKER. 


Leather Link Belt Go. 


‘American Patent | 


0 Standards aSpecialty 





CYRUS O. BAKER, JR. 


BAKER & CO., 


a Gold, Silver and Platinum Refiners, 
elting 


ASSAYERS & SMELTERS, 


AQ8, 410, 412 & 414.N. J. Rail Road Ave. 


TELEPHONE CALL, 
No. U NEWARK, 


CABLE ADDRESS, 
** BAKER, NEWARK.” 


NEWARK, N. J. 





—=PLATINUWM=- 





In Sheet and Wire, any Size or Degree of Hardness for 
all purposes. 


PLATINUM—For Incandescent Lamps. 


SawyeErk-Man ELEctRIC Co., 
General Offices and Factory, 510-534 West 23d St. 
New York, Dec. 29th, 1888. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We have for the past five years used Platinum wire made 
by your firm for the manufacture of our Incandescent lamps, and I take great 
ene | in saying that I consider it the best and most reliable wire in the 

aie for that purpose. Yours Truly, JNO. M. ROBERTSON, Supt. 


PLATINUM—For Electrical Instruments, 


J. H. BunnELL & Co., 
Manufacturers, eapeane and Dealers in Telegraph and Telephone Supplies, 
6 & 108 Liberty St., P. O. Box 1286, 

Messrs. BAKER ‘ Cor Newark, N. J. New York. Dec. 20th, 1888. 

GENTLEMEN :—We have every reason to be thoroughly satisfied with the 
Platinum furnished us by you during the past three years. 

In purity and hardness, which are the important requirements for perfect 
contact points in keys, ta transmitters, etc., we find it to be Al. 

Yours truly, J. H. BUNNELL & CO. 


PLATINUM—For Dentists, 


We tcuH Denrat Co., 1413 Filbert Street, 
Philadelphia, Pa., Jan. 10th, 1889. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN -—¥ours to hand, and in response to your inquiry as to ex- 
perience in use of Platinum received from you, it affords us great pleasure to 
say that it has always given us entire satisfaction. The Plate and Wire that you 
have made for us from scrap sent you, as well as the reductions of our importa- 
tions of Crude Ore, have always been of most —sS o_ y and satisfactory 
in every respect. Yours very truly, RANTZ, President. 


PLATINUM—For Jewelers, 


Duranpd & Co., Jewelers, 44 East 14th Street, 
New York, Jan. 12th, 1889 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platinum for several years in all its 
degrees of hardness, it affords us much pleasure to state ~ it has invariably 
_ given us entire satisfaction. Yours very truly, DURAND & CO. 


For Chemieal Apparatus, 


Ricwarps & Co., Chemical and Physical Apparatus, 
41 Barclay St., N. Y., Dec. 26th, 1888. 
Messrs. BAKER & Co., Newark, N. 

Dear Sirs :—We are glad to say that the Platinum we have bought from 
you for the past eight years has been in every way satisfactory. We have 
used your Metal in making Chemical Apparatus of all kinds, and have never 
had a complaint. We would also say that your price for Scrap has always 
been satisfactory. Yours truly, RICHARDS & C 


PLATINUM—For Stylographic Pens, 


MasreE, Topp & Barn, Manufacturers of Gold Pens, 
198 Broadway, 9g York, and 93 Cheapside, London, Eng. 
Messrs BAKER & Co., Newark, N. J New York, Jan. 10th, 1889. 
GENTLEMEN :—After using your Platinum wire for several years it gives 
us pleasure to assure you that it is perfectly meee rs 
Yours truly, BIE, TODD & BARD. 


PLATINUM—For Platers. 


A. Hott & Co., Gold, Silver and Platinum Platers, 
120 Dorrance St., Providence, R. I., Jan. 26, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platiunm in the manufacture of plate for 
a number of years, we can speak in the highest praise of the same for that 
purpose. ours truly, A. HOLT & CO. 


PLATINUM SPONGE—foranarroys. 


Newark Watcu CAsE MATERIAL Co., 65 N. J. R. R. Ave., 
Newark, N. J. , Jan. 23d, 1889. 





Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We take great pleasure in recommending your Platinum 
in its various forms. We have now used it for several —_ and can say it gives 
us great satisfaction. Having to use it in Sponge, ire and Plate ‘ogee we 
can heartily endorse it. Yours most trul 

NEWARK WATCH CASE MATERIAL. co. 
Aex. Mine, President. 


Native # Scrap Platinum Purchased. 
Pure Aluminium in Sheets Wire for Electrical Purposes. 
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SITUATION WANTED.—A Glass Blower WANTED.—A» experienced Electri- 


with good references, who thoroughly | ; 399 16C. Ny 2 oo © 


understands all work on Incandescent natin System Plant. One who understands 


Pe . the estinghouse system preferred. Apply, 
Lamps, and also has thorough experience stating experience and salary expected. 
in making Glass Pumps and Stop Cocks. | Stormont E.LEctric Lieut & PowER Co., 


Address, O. B., care ELEcTRICAL REVIEW, Cornwall, Ont. 
New York City. 








W WARREN THREAD WORKS— 
PATENTEES AND INVENTORS.| crrotaet2i8S2col grunts 
' = “ey and es Threads, Yarns inthe 
Any one having valuable IN- peril and in all numbers and colors. We 
: e a specialty of Threads for Coverin 
VENTIONS, and needing money | Wires for Electrical purposes. Samples nn 
for development, may obtain| on application. Correspondence solicited. 
and date of Patent to Post Office 
BOX 356, New York. 
| have clients who wilt pur- CONSTRUCTION COMPANY, 
chase second hand Arc and Incan-. 


funds by stating full particulars 
THE ELECTRICAL 
WANTED. 
descent Dynamos, Lamps, Sockets 








175 Randolph Street, 











and accessories. CHICAGO. 
w. H. COLE, cada. Bate 
Electrical Engineer, 7974 TURES REWOUND, 
502 West 58d St., | ARC LAMPS REPAIRED, 


New York City. COILS REWOUND. 











ar 2 o CIRCUITS REMODELED AND NEW 
20WER < | ue LINES CONSTRUCTED. 
USING aus 
LESS c | 
atts Eee WANTED. 
A — 
° e 
one jw | es YOUR NAME, BUSINESS AND 
WHEEL, - Ss ADDRESS. Send at once to me 





and be correctly reported in 
Whipple's 


National Electrical Directory, 


A postal card will do. 
FRED H. WHIPPLE, 
DETROIT, MICH. 


P K. STERN eee Represe) mtelien 
as fi Broadway, New York. 


NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers In the United States of 


——|| VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ag ad elevators at Chicago, Buffalo and 

ew York. 


JAMES LEFFEL & CO. 


SPRINGFIELD, O., on 110 Liperty ST., N.Y. 









































We make a Superior Quality of Belting for | 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 





JON EH. CHEEVER, Treasurer. 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 


SEND FOR CIRCULAR OF 


THE SCHENCK BELT-HOLDER AND SHIFTER 


923 IIBETY STREET, N. LY. 


Buffalo, N. Y., Dec. 21, 1888, 
Tae ScHENncK Beit-HoLpER “ Sarrrer Co. 
98 Liberty St. N. Y. City. 
Gentlemen :—You can refer to our machines as satis- 
factory. Yours truly, 
THOMSON-HOUSTON ELEC. L. & POWER CO. 











Prince’s Bay, N. Y., Dec. 7, 1888. 


oy 
Belt-Shifter is working satisfactorily, and 
see no reason Why lt should nol continue to do . 
Yours truly, J. C. DAVIDSON, 
8. 8S. Warre Denrat Mra. Co., 


(Wo! with belt es Double Acting Gas Com- 
Bay 4 550 Ibs. to sq. inch.) 





Doreevitte, N. Y., oc. 17. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Flushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Eleetroliers # (fombination Fixtures 


UNSURPASSED FACILITIES 











TRAE MaARe 





For producing most approved for any system of 
INCA . 
Special designs furnis INCANDESCENT LIGHTING from architects and 


decorators faithfully executed. 








MANUFACTURERS OF 


Polished # [Jressed Threads 


Yarns in the Grey aud in all Numbers and Colors. 
We make a Specialty of Threads for Covering Wires for Electrical Purposes. 


Correspondence Selicited. 


A DEPARTURE IN 


INCANDESCENT « SWITCHES. 


An instantaneous make and break movement, un- 
controlled by the handle, made entirely of sheet, (not 
spring) brass, the latter not entering into its construc- 
tion ; therefore, though it may be heated by poor 
contact caused by corrosion or dirt its usefulness will 
not be affected thereby. 


Send for illustrated circular and price.list. 


H. T. PAISTE, 
1206 Chestnut 8t., Philadelphia, Pa. 


NEW ENOLAND. EXOLUSivE 
New England Electric anes Com my, 
“ John Street, B port, Corn. 
NEW YORK CITY 


T. F. a a Co., 37 Church Street, 
CHICAGO, ILL 
Electrical’ Guasly Company, 171 Randolph Street. 


Samples Sent on Application. 














THE LEHIGH VALLEY 


CREOSOTING CO. 


PERTH AMBOY, N. J. 


Creosoted Lumber, Underground Con- | FF 
duits, Telegraph Poles, Piling and Ties 
Furnished. 


OTT SEERAARAAL 


Ay QCA 
CARY & MOEN” fh 


234 West 29 Sr.cogt! 








SPRINGS No 








A MONTHLY JOURNAL 


Devoted to the interests of Electrical Science, 
being a record of progress in Electricity and 
its practical applications to the various indus-| 
tries covering the Telegraph, the Telephone, | 
the Electric Light, Electrical Transmission of 
Power, Etc. 





CEDAR TELEGRAPH POLES. 

THE LARGEST CIRCULATION OF ANY | Cross Arms, Pine and Brackets, Oak and 
ELECTRICAL PAPER PUBLISHED Locust Pins, CEDAR TIES, 

For Electric Railways. 

Subscription Price Postage Prepaid One Year, $1.00 =. COL, 

CORRESPONDENTS WANTED. WT LECTRICAL ENGINEER, 


SAMPLE COPY FREE. 0. 775 TENTH AVE., N NEW YORE CITY. 


THE ELECTRIC CURRENT Co. SERIAL TI ze pats a cotton 
No. 7 Mozart Building, 

















Gentlemen 
Your Be Belt Shifter is on a dynamo pulle anlI am con- 
vinced that it is a — 
we D DOLGE. 





ated pane vant rand Apollenens, yoo 
Reliable, Expert Measurements, Tests and Reports 
LOUISVILLE, KY, | made. 
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ew & 
Cataloeue 


128 PAGES. 
CONTAINING EVERYTHING 


ELECTRICAL LINE. 


Mailed to any one in the Trade 














on Application. 





THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, 





Turn Buckles, Ete. 


Spikes, Pole Steps, Lag Screws, Drive Screws, | 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


> IRON *® STEEL 


MANUFACTURERS OF 


) Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephcne Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


| vice.’? Sent free on application. 
New York Warehouse. 


Chicago Warehouse, 
| 16 CLIFF STREET. 


107 & 109 LAKE ST. 





106 & 108 LIBERTY STREET, 





Tae BEST 


Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST teotion ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is simply becatise our processes are the most perfect 
in the’ manufacture are the very best selections ‘that dan be 


Prices almost, but not quite as low as the ruling prices for inferior make. 


Porous Cups, 35 cents, Subject to Discount in 


ONE OF MANY :—“‘ WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. “ 


J. H. BUNNELL & GO., 


d 
an pur, materials used 


Quantity. 


AND HAVE AS YET FOUND NOTHING EQU 


Yours, Resp’y, CEO. W. ADAMS, Supt. The Boston Electric Association.” 


NEW YORK. 


Send for our LATEST CATALOGUE. No. 6 of JANUARY, 1888 
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* THE « 


ri Houston Electric Co. 


ANUFACTURERS OF 


ELEGTRIGAL * 
a APPARATUS 


fomplete Equipment for fentral Station s |solated Plants. 

















Arc and Incandescence Dynamos and Lamps, 


ALTERNATING CURRENT APPARATUS 
FOR LONC DISTANCE LICHTINC. 


DIRECT CURRENT APPARATUS. 




















Motors and Generators for the Electrical 
Transmission of Power. © 








SUPPLIES. 








THE THOMSON-HOUSTON ELECTRIC CO., 


620 Atlantic Avenue, BOSTON, MASS. 148 Michigan Ave., GHIGAGO, ILL. 
115 Broadway, NEW YORK. Wall & Loyd Sts., ATLANTA, GA. 
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EDISON TRIUMPHANT. 


HIS PATENTS SUSTAINED 


BY TE FB 


United States Supreme Court. 


‘X' Ei EE 


Epson Evectaic Light Co. 


Takes pleasure in announcing to its patrons and the general public that the decision of 
the Supreme Court of the United States, filed on the 21st inst., in the case 
of the Bate Refrigerator Company, is in fact a decision 


SUSTAINING THE EDISON PATENTS. 
































In the many suits brought by the Edison Company, 
in the lower courts, against infringers of the Edison 
Patents, the defendants have evaded the MERITS of 
the controversy, thus tacitly admitting the fact of in- 
fringement, and have interposed a plea alleging that 
our Patents have been voided by the expiration of 
Patents previously granted in foreign countries. 

Hence the delay in establishing our rights. In the 
meantime other electrical companies have been in- 


discriminately copying our devices and methods, not 


even assuming that they themselves were the original 
inventors, but simply relying upon the construction 
of a statute by the lower courts invalidating our 
fundamental Patent. In pursuance of our expressed 
determination to secure a decision upon the point of 
law involved, we have had the Bate Refrigerator case 
(covering the identical question) argued before the 
United States Supreme Court, with the result announced 


above, thus 


Completely depriving the Defendants of their Main Defense. 


We have now only to prove the fact of infringement in order to secure prompt injunctions against and damages from those who 
have been so long using with impunity that which the HIGHEST AUTHORITY now concedes to have been ours, exclusively, from the 


beginning. This is simply to establish 


A QUESTION OF FACT. 
WAS, OR WAS NOT EDISON THE ORIGINAL INVENTOR? 


This question has been decided in his favor a great many times, primarily by the United States Patent Office, which granted to 
him Patents bearing earliest dates; then by the various courts of Europe, through the crucial examination of which the question has 


MANY TIMES passed. 


Thus the QUESTION OF LAW having now been settled by the United States, and the QUESTION OF FACT by the highest experts 
of the world, this Company now notifies the public of its intention to call a halt and demand a reckoning for the trespass and abuse 


of its rights in 


INCANDESCENT ELECTRIC LIGHTING. 


EDISON ELECTRIC LIGHT CoO., 


16 & 18 Broad Street, New York. 


By EDWARD H. JOHNSON, President. 


LS 


March 9, 1889 ELECTRICAL REVIEW 23 


OFFICE OF 


Sawyer-Man Elecirc Go. 


510 WEST 23d STREET, 


NEW YORK, FEBRUARY ist, 1889. 
TO USERS OF INCANDESCENT LAMPS: 


The Edison Electric Light Company has recently been flooding the country with advertise- 
ments, circulars and legal notices to the effect that the Supreme Court of the United States has 
sustained its patents, and that it now had a monopoly of the electric lighting business, and had 
only to prove the possession by others of an Incandescent plant or apparatus made by some other 
company to enable it to collect damages from the owner, and enjoin him from its further use. 
Nothing could be more false and misleading than these statements, and nothing more unworthy 
and disingenuous than their application. 

The following are the facts: 

1. The case decided by the Supreme Court was on the Bate Refrigerator patent which 
has nothing to do with electric lighting. 

2. No Edison patent has ever been passed upon by the Supreme Court. 

3. The point decided was that an American patent for an invention previously patented 
abroad does not expire until the foreign patent ceases to exist. 

4. Some of the Edison patents are for inventions which were previously patented abroad 
for short terms. The U.S. Circuit Court in New York had decided that these patents ex- 
pired when the short terms of the foreign patents ran out, notwithstanding the fact that such 
terms had been extended. The only advantage of the Bate decision to the Edison Company 
is that it can go on with the suits on such patents where it can prove that it has extended 
its foreign patents in time. In such cases the defendants can put in the real defences and 
try the cases on their merits. Most of the Edison suits were begun in 1885. Not one of 
them was ever brought to a hearing. The testimony has not been closed in any of them. 
No Edison patent has ever been sustained in America. Many of its best patents have ex- 
pired by reason of the actual expiration of prior foreign patents. It has no patent upon 
which it can obtain a preliminary injunction; nor has it any patent on which it can obtain a 
final injunction or collect damages from customers of this Company when the real defences 
are put in, as they certainly will be. 

5. Every Edison Lamp is an infringement of the Sawyer-Man patent No. 317,676, dated 
May 12, 1885, which was granted after a four years interference with Edison in the Patent 
Office, and every treated Edison lamp is an infringement of the Sawyer-Man patent No. 
211,262, and Edward Weston’s patent No. 306,980, and every user of such Edison lamps is 
liable to the Consolidated Electric Light Company and the United States Electric Lighting 
Jompany for damages for such use. 

6. Every Edison plant is an infringement of the Moses G. Farmer System patents, and 
every user of such plants is liable to the U.S. Electric Lighting Company for damages for 
such use. 

7. The Edison Company has been sued on these patents,and the suits are being pressed 
vigorously. 

8. The lamps made and sold by the Sawyer-Man Electric Co. and the United States 
Electric Lighting Co, are made by license under the Sawyer-Man patents. 

This Company agrees to defend and guarantee all of its users against damages in any and 
all suits brought against them by the Edison Company for the alleged infringement of any of its 
patents, where it is promptly notified of such suits, and permitted to defend them. 

It is suggested that the course of the Edison Co. in attempting to annoy and intimidate the 


users instead of proceeding against the manufacturers of competing apparatus, while quite in line 
with the character of its statements, wil! hardly commend itself to the approbation of the public. 


SAWYER-MAN ELECTRIC CoO., 


P. H. ALEXANDER, Assistant Ceneral Manager. 
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WESTINGHOUSE FLECTRIL C0. 


PITTSBURCH, PA. 












































The Pioneers of Incandescent Lighting 


Ee Ww 


Alternating Gurrents* 


AND OWNERS OF' 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE GENTRAL STATION OUTFITS 


Alternating Current Apparatus, 











Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


1 50 Gentral Stations in Operation | 50 


OFFICHS IN ALI LHADING CITTEs. 


























1889 
acral ELECTRICAL REVIEW 








4 EE 


WESTINGHOUSE 


ELECTRIC CoO., 


cieriaememmenees chimes PA. 


Th United States Electr Lighting Vt 


SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 


ARG AND INCANDESCENT APPARATUS 


—— FOR — 


| ISOLATED LIGHTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 



































X' Ei E; 


Sawyer-Man Electric Go. 


510 West 23d Street, New York. 




















[ncandescent-s-Glectric-s-| amps, 




















SUPPLIES FOR ELECTRIC WORK. 








) | Electric #& Combination Fixtures. 


CORRESPONDENCE WITH DEALERS INVITED. 
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STORED ENERCY. The ONLY Manufacturers of Rawhide Belting in this Country, 


ELEGTRIGAL AGGUMULATIORS "cease awane wr. co, 


RAWHIDE BELTINC. 


Railroad Car Lighting The Best Dynamo Belt Made. 
Lace Leather Rope and other Rawhide. 
Long Distance Lighting, Goods of all kinds by Krueger's Patent. 


This Belting and Lace Leather is not affected by steam or dampness; has more grip than any other; 
never becomes hard; is stronger, more durable, and the most economical Belting made. The Rawhide 


oo Rope for Round Belting Transmission is SYPERIOR TO ALL OTHERS. 


ESPECIALLY ADAPTED TO 75 ONIO STREET, GHIGAGO, ILL. 


STREET CAR PROPULSION 


AND National Telephone Manufacturing Co. 


For operating Central Station and Isolated Plants during | 
periods of LIGHT LOAD, enabling steam plant to shut | 620 ATLANTIC AVENUE, BOSTON, MASS. 


down. } SOLE MANUFACTURERS OF THE UNRIVALED 


Can be used with any Direct System for completely BENNETT 


ee TELEPHONES, 


The ONLY Company owning and supplying complete | 
automatic Regulating Apparatus for use with Accumu= | 
FOR PRIVATE LINES 
AND SPEAKING TUBE USES. 


iators. ; | og 
write To ’ | 
7 | ih : Hl i> 
| ir leetrie ] ; Pani | lh [ | —— Thousands of these instruments in use 
throughout the civilized world, and testi- 
| | A monials from every State and Territory of the d Wi 
Union attest to their merit and popularity. . 
al | LATE DECIDED IMPROVEMENTS IN EVERY FEATURE ADD GREATLY 


TO THEIR VALUE AND USEFULNESS, MAKING OUR 


414 Broadway, New York, The Most Reliable and Practically Perfect Short Line Telephone in Use 




















Central Station Lighting 
Isolated Lighting, 


























CH ICAGO OFFICE, DETROIT OFFICE, OUR U. 8. PATENTS—15 IN NUMBER—BROADLY COVER 
Phenix Building 91 Griswold Street the use of a Hearing Tube, a Curved Transmitter Tube, perfect Insulating Devices, a Transmittin, 
, , Wire, covered 7. muffled, 2 formed Fe two * — —— x ga — or neolipe eo es ek an 
. 2 i satures. 5 t i i tt - tric te! in- 
Stating system used, capacity of plant, power availadle cere a oe ay ured sed oer able Sanaa ee telephone i 
and other require:ments. CIRCULARS AND PRICE-LISTS UPON APPLICATION. GOOD AGENTS WANTED, 





The India Rubber and Gutta Percha Insulating Company, 


W. M. HABIRSHAW, F.C.S., London, Chemical Engineer, GENERAL MANAGER, 


No. 159 FRONT STREET, NEW YORE CITY, U.S.A. 


Manufacturers of Superior Qualities of 


INSULATED WIRES®*CABLES 


OF EVERY DESGRIPTION. 
NAVAL MARINE INDIA-RUBBER COVERED WIRES—NAVAL LAND INDIA-RUBBER COVERED WIRES. 
Havy Department and thus far employed on board the Trenton, hicago, Pensacola, Yorktown, Baltimore and Gharleston. 


STANDARD INDIA-RUBBER COVERED WIRES, SOLID AND STRANDED CONDUCTORS TAPED, BRAIDED, FLAME PROOF. 


TREE WIRE.—A superior line of wire of good insulation and wearing qualities, largely 
employed for aerial service and moderate cost. 








All goods made by this Company are composed of the best materials; we do not use rubber substitutes, oxidized oil compounds 
compounds of rubber and ozokerite, mixtures of candle pitch, rubber and bitumens, which are all vastly inferior to pure Ludia- 
Rubber, and India-Rubber compounds, and the reputation we have obtained will be maintained. 

We hold reports of insulation resistance tests, from the Electrical Testing Bureau of the Johns Hopkins University, on our 
yoods, showing for Naval Marine Cores 10,000 meghoms per knot at 13% C. 

Standard Cores 8,900 “ és “6 “6 








SAMPLES AND PRIGES FURNISHED ON APPLIGATION AT THE OFFIGE. 
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woop BOX BELL. 


ANSONIA. CHICACO. 
Warehouse and Nat go Office—171! Randolph St., CHICAGO. 
F. HUNTER & CO., 37 CHURCH STREET, NEW YORK. 


Factories and Eastern Office-ANSONIA, Conn 
EASTERN “SELLING ACENT: T. 


IRON FRAME BELL. 





IRON BOX BELL. 
Write for Quotations and Samples of Our New Bells. Also Push Buttons, Annunciators, Burglar Alarms, Switches, Dining Room Pushes, Etc., Etc. 


TSE ELECTRICAL SUPPLY COMPANY’. , 


BRANCH OFFICE. 
505 Delaware Street, KANSAS CITY. 





AMERICAN WATCH TOOL COMPANY 





"SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special 
Fine Tool Making Accessories. 


NOLTZER & GABOT, 


MANUFACTURERS AND DEALERS IN 


All Kinds of Electrical Apparatus, 


iit ARCH STREET, BOSTON, MASS. 
FACTORY AT BROOKLINE. 











JARVIS ENGINEERING COMPARY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 OLIVER ST., 109 LIBERTY ST,, 81 LAKE ST., 
BOSTON. NEW YORK. CHICAGO, 


SEND FOR NEW CATALOGUE. 














W.R. OSTRANDER & CO. 
Sl, $3.8 & ANY 8T.. NEW T08r, 


acturers 0} 
SPEAKING 0 TUBES, WHISTLES 
Electric & Mechanical "Bell: 
FACTORY, 


Tz economy in maintainance of the 

Improved Sperry System of Arc 
| Lighting is not surpassed by any other 
| make. 






SPERRY ELECTRIC C0., 





De Kalb Avenue, 194, 196, 198 So. Clinton St., 
BROOKLYN. = icag 
Send for Illustrated =D. P. PERRY, Chicago, Ill 
Catalogue. V. P. and Gen’! Mgr. 





C. H. Jackson, Prest. 





Epwakrb S. Perot, Vice-Prest. Jas. P. McQuarpg, Sec’y and Treas. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT TRON CEMENT-LINED PIPE. 


POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephore Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 








16 Market Street, Charles R. Vincent & Co. 


BAI 15 Cortlandt St., New York, 
CHICAGO, ILL., | Ball High Speed Automatic Cut-Off Engines 
Perfection of Regulation, E i 
Dlustroal nginoering,” Ooagaltation, ate, | WAIMWRIGNT CopPER CORRUGATED TUBE 
Correspondence confidential. TRY ME. Steam Boilers of Steel or Iron. 


Ww. R RET TE For the Electrical Review’s New 


Catalogue of all Electrical and Scien- 
Ruut Oe & ar 


ret te Books. 
3 IN. Yorn =. 
MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Samp ror CaTALoGus. 




















AMERICAN ELECTRICAL DIRECTORY For 1889 


PRICE, #5.00. 


m The best and most permanent medium for advertisers in the electrical 
fie 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National] Electric Light Association, useful tables, ctc., etc. 

Send orders for copies of book, and for ady ertising space to STAR 
IRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 





ON BILBCTRICAL SUBIETOCTs 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

Park Row, New York. P. 0. Box, 3,329. 
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CENTRAL ELECTRIC CO., 


CHICAGO, ILL. 


Gqeneral WJv7estern Agents : 


Sen’ OKONITE WIRES, CABLES AND TUBINGS, 
a Okonite and Manson Tape. | 


Exclusive WJav7estern Asents: 


CLEVELAND INCANDESCENT 


AND 


ARC CIRCUIT SWITCHES. 


Exclusive WJv7estern Agents: 


THE BUTLER HARD RUBBER COMPANY. 


Line Equipment, Tools, Insulators, Pins, Brackets, Poles, Cross Arms, &c. 


PLANTS SUPPLIED THROUGHOUT. 
STODDARD CUTOUT. IMPROVED CANDEE WEATHER-PROOF LINE WIRE. UNDERWRITERS’ WIRE. 


SHIPMENTS PROMKYKET. PRICES FAIHN. 


WE SOLICIT A TRIAL ORDER. 
42 LA SALLE STREET. 






































HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND mrctanipslssalipenhnpenenetnatigreseny wWwik=E, 


Underwriters’ Copper Electric Light Line Wire, han sy ys — finished, highest co a ctivity eh hee _— = Wire, Flexible Silk and Worsted 
Cords for Incandescent Lighting. Round and Flat Copp s for Station Work. Insulated Ir Pres 


Om —— 














oe “. <5 : 








PATENT “K K.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL, 
THE ROOKERY, CHICAGO, ILL. NEW YORK CITY. 


on NON-MAGNETIC WATCHES, 


UNINFLUENCED BY MAGNETISM OR ELECTRICITY. 
ADJUSTED TO TEMPERATURE. - 

















DZ. These are the only Watches made containing Paillard’s 
re | Patent Non-Magnetic Balance and Hair Spring. For ex- Bama pow, 
aoa cellence of finish, beauty, strength and durability and ee dees 
‘y §€60accuracy as timekeepers they . 


ARE UNSURPASSED. 


CAUTION:—Avoid spurious imitations and see that the words “ Paillard’s Patent Balance and Spring” 
are engraved in the movement. 


FOR SALE BY ALE LHADING JEWELLERS. 
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~-FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing’’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electricat apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 


POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 





ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





Longer Len 
to 




















The Western Electric Co., 





VITALIS HIMMER, Manager. 


HIGHEST TESTIMONIALS. 
FOR SALE AT 
Chicago, /i/ 

and California Electrical Works, San Francisco, Cal. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS 


ADVANTACES OVER WET BATTERIES: 


h of Life. No Glass, consequently no Breakage. Easier and more Convenient 
andle. High or Low Temperature does not affect them. 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 








Invaluable 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, N, Y. 








ON BLBCTRICAL SUBIEBOCTsS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, | 

3 Park Row, New York P, 0. Box. 3,329. 


BOOKS 
















= a speed from 1800 to | 

600 revolutions per minute 

are Useless Toys. 

$100.00 
Tan 











DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
———. Has the largest 
je of any Electro-Plating 
Machine. 











SEND FOR 
CATALOGUE 
OF 1889. 


New York Office, 92 Liberty Street. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


W F T tific Books. 
YFToR=Ez. 


18 PARE Row, 


Plating Machines that re- | 


‘LITTLE WONDER” 


‘BELL HANGERS HAND BOOK 


By F. B. BADT. 
106 Pages, 97 Illustrations. Pric, ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
| Annunciators, Burglar or Fire Alarms, Electric Gas 2 saennenes Ap- 
| paratus, Electric Heat Regulating Apparatus, Etc., 


THE ONLY BOOK OF THE KIND PUBLISHED. 
ELECTRICAL REWIEW, 


Sent, postage free, on receipt of price. 3! Park Row, N. Y. 
POWELL’S PATENT IMPROVED 


“SIGNAL” 
SIGHT-FEED 


OILERS. 


MADE EXPRESSLY FOR 


DYNAMOS. 





Fie. 1, 


The oil drop is instantly started or stop by 
— the signal lever on top of cup, without 
a re-adjustment of flow. The panty 


is is regulated by thumb-screw independent of signal 
lever. Address ” 


THE WM. POWELL 60., 


60, 52 and 54 Plum Street, Cincinnati, 0. 








Shows Oil-Feed 
when machine > ag 
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. He ’ FT anager. FRANK A, PERRET, ae r 
The Elekiron Manuiacturing Go. 
| Cor. JAY and PLYMOUTH STREETS, BROOKLYN, N. Y. New York Office: 160 NASSAU STREET. 


Manufacturers of 


THE een ELECTRIC MOTORS AND DYNAMOS. 
SHALL SInnS A SPECIALTY 


SIX SIZES NOW READY 


i-8 to { i-2 H. P. 








Z Z Laminated Field Magnets, Lowest Armature * 
Resistance yet attained. No Lead to 





Brushes, consequently no Sparking 
under Changes of Load. 





ONE-EIGHTH H. P. MOTOR. ONE-SIXTH H. P. MOTOR. 


EFFICIENCY, REGULATION AND EXCELLENCE oF UWUORKMANSHIP 


FAR IN ADVANCE OF ALL OTHERS OF EQUAL SIZE. 
t# Investigate Carefully and be Convinced. Catalogues Furnished on Application. 





Daft Electric. Light Company, 


eneral Offices, 115 Broadway ew York Gity. 


FAGTORY, MARION, N. J. 


te EQUIPS - 


STATIONARY ELECTRICAL POWER INSTALLATIONS, 


With Dynamo-Cenerators from {| to 250 H. P., and Electro-Motors, {-2 to 100 H. P. 


Eleciric Sireet, it Trunk, Railways 


With Stationary Plant, Electro-Motive Machinery and Padi Systems, 
EITHER OVERHEAD, SURFACE OR UNDERGROUND. 


Independent Railway-Motors from 10 to 150 H. P. 
and Motor-Cars from 5 to 50 HP, 





























rar, 









The Daft System rigidly proscribes the employment of currents of a 


===-/ Potential Dangerous to Life. 











SAT motor A 


For Particulars and Estimates address the New York Office. 
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The Sperry Electric Go. 


MANUFACTURERS OF THE 


SSPERRWY < 


[mproved System of Arc Lighting 


194, 196 & 198 §. CLINTON 8T., CHICAGO. 














Ist. The New Sperry Apparatus Free from Repairs for Twelve 
Months. 


2d. That the Sperry Improved Dynamos can be coupled in 


We F | arali | p p : Series with Perfect Safety. 


3d. Automatic Regulation from One Light to Full Load. 


4th. To Absorb Power in Exact Proportion to Number of Lights 
Burning. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO., 


2S & 22 TENTH AVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


Sprague Electric Railway and Motor Company. 
THE NEW SPRAGUE ELECTRIC MOTOR TRUCK. 


DETAILS OF TRUCK: 


Flexible Suspension, Noiseless Gearing, All Bearings Self-Oiling and Dust-Proof, Brushes of 
a New Design, and Perfection as regards Ease of Running. All Parts Completely Incased and 
Protected from Dust. All Bearings indepéenhdontly Removable. Every Part Designed to be 
readily Accessible, and to Reduce all Necessary Attendance and Care to a Minimum. 











FOR CIRCULARS AND! FULL INFORMATION, ADDRESS 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, N. Y. 
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M. T. GREENE, PRESIDENT. Gro. A. McKin.ock, TREASURER. Wm. H. McKrniock, Secretary. 


sCentral Electric Company, < 
8 V/> 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 





an Candee Weatherproof Electric Light Line Wire 


SSSA ABSOLUTELY THE BEST. 
A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC COMPANY, 42 LA SALLE STREET, CHICAGO, ILL. 
neti SAH] PMO SPHOR-BRONZE HEADQUARTERS IN NEW YORK CITY 


REC TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| Bro NZE IN THE UNITED STATES AND OWNERS 
Wd orrize OF THE U.S.PATENTS. 


Universal or Plain 
THE FOR LIGHT OR HEAVY WORK. 


America Bell THONG COMPANY, “sseeamssenvavennnim 


ee Ee. GCARVIN & Co. 


139-141-143 Centre Street, 
NEW YORK CITY. 


This Company owns the Letters Patent granted | _Send fer Ilustrated Catalogue. 
to Alexander Graham Bell, March 7th, 1876, No. TEE 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms India-Rubber and Gutta-Per cha Insulating Co, 


of ELECTRICSPEAKING TELEPHONES infringes oe wn ND CABLES. 
the right secured.to this Company by the above ALL KINDS OF INSULATED WIRES A 


nder d and head. Specially adapted for 
patents, and renders each individual user oftele- | cnamical Works, Paper Mills Dye Works, Coal Mines, etc, etc. - 




















95 MILK ST., BOSTON, MASS. 











phones, not furnished by it or its licensees, re- | PRICES AND SAMPLES ON APPLICATION AT 
sponsible for such unlawful use, and all the conse- | itv. 
quences thereof and liable to suit therefor. | No. 159 Front Street, New York Gity 


- CleVerly Electrical Works 





| 
| 





15 CORTLANDT ST., NEW YORK. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


part oa, The Mitchel Vance Company 


Providence, R. I., (SUCCESSOR TO MITCHELL, VANCE & CO.) 
a DESIGNERS AND MAKERS OF' 


A iy AVE IW Braiding Machinery ARTISTIC 


= : reurcenen, — Fleetiligrs & Combination Fixtures 


1018 Chestnut St.Philadelphia 
“Electrical Supply Makers 


H-A:Cleverly - ine) BAXTER ELECTRIC MFG & MOTOR CO. 
Western Agent, G. A. Harmount, New Haven Clock Co., Chicago, Ill. 



























—— FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 
ELECTRIC- LIGHT WIRE The feeling is growing that these goods should be 


x specially adapted to the light medium; to meet this want 
j nee 4p amen New Designs of Artistic merit and unexcelled finish have 
~ been originated which commend themselves to intending 

urchasers, being shown in Parlors illuminated by Elec- 
b> WIKDERS:BRAIDERS) purchasers, being ) 


for Silk, Worst Architects and Decorators Designs and suggestions 
and Cotton Braid. 


Of ever ao siptton 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 
FINE CASTINGS A 


a SPECIALTY 24th & 26th Sts. & 10th Ave. No, 836 & 8388 BROADWAY, 
16x24 DOUBLE BRAIDER. NEW WTWoR=. 
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ELEGTRIG LIGNT GARBONS 


NATIONAL CARBON CO. 
CLEVELAND, OHIO. 


MANUFACTURERS OF 











AND BATTERY MATERIAL. 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom 
5 to 40 Amperes. 


ick make and 

WT, reak uncontrol- ¢ 

Aled bythe Handle. ¥ 

Correspondence So- 

Wg licited with Electric 
Nis Light Companies, 


() w.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 











181-189 aunt sr. NEW YORE. 


——- MANUFACTURERS OF——— 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


ETcC., BTC., HTC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


Manufacturers——— + 











W. H. Sawyer, Secretary and Electrician. 


“AMERICAN ELECTRICAL WORKS 


Patent Finished insulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 

NT RUBBER COVERED OFFICE AND Al- 
POSTUNGIAROR Winh, URAL SRGASED, WIR 
GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 








H. P. SECOND-HAND IDE 
Etectricat companies 6Q ‘yygine For Sale. Run 


heir Legal Business with a datos only two months on moon schedule. 
on Attorney familiar with Corporation Price, $500. Address 


ind Patent law. Address 
‘“* ATTORNEY,” S. L. Hott & Bart, 
67 Sudbury Street, 


Care of Electrical Review, 
P. O. Box 3829, New York. Boston, Mass. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HiGHEsT EFFICIENCY. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, KANSAS CiTY AND OMAHA. 


THE EMPIRE CITY ELECTRIC GO. 


{5 Dey Street, New York, 


MANUFACTURERS OF 


Telephone, Telegraph 


ELECTRIC LIGHT SUPPLIES. 


WRITE FOR PRICES. 
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ON BIHOCOTRICAL oo re te a 
Will be mailed to any address, postage prepaid, on-receipt of 
ELECTRICAL REVIEW PUB. COMPANY. 
k Row, New York, P, 0. Box, 3,329, 


BOOKS 











18 Fulton Street, Brooklyn £, D. 





H.B.&C. BAXTER, 





PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 
The Most Direct Route to the West, Northwest, South and Southwest. 


Four Fast Trains Daily Between NEW YORK AND WESTERN POINTS. 
FINEST EQUIPMENT, UNEQUALED SPEED, AND GREATEST COMFORT. 


rough Parior, Sieeping and Hotel Cars on all Express Tra 
THE FAMOUS NEW YORK AND CHICAGO LIM ITED "EXPRESS 
LEAVES NEW YORK DAILY AT 9:00 A. M. 
This train is opens of the a 2 ont + cmemee PULLMAN VESTIBULED Cars, making the Safest, 
Easiest, and Most Lux in 
IN DAILY SERVICE BETWEEN, NEW YORK, CHICAGO AND CINCINNATI. 
~ P . . — are pending relating to special transportation to the National Electric Light Convention, 


icago 

Tickets over the Pennsylvania Railroad and connecting lines can be obtained at the following offices ; 

$49 Broadway, New York, j faster House, New York. Foot of Cortlandt St., New York. 
Proadway, a urt Street, Brooklyn, N.Y. zou of Desbrosses St., 

435 Broadway, i | aa "New York. Annex Office, Brookl-n, N. Y. 

Pennsylvania R. R. Station, Jersey City. 
CHARLES E. PUCH, Cenera! Manager, J. R. WOOD, Cen. Pras. Agent. 
SAMUEL CARPENTER, Eastern Passenger Agent, £49 BE R ( ADWAY_ N.Y. 





Shultz Belting Company, 
SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


leather tanned oO the interior (which is the fiber and 
enh Bes te tae ene ee Oe r patent p: TCt. sae 


is more , transmits wer than any other, and is 
ELECTRIC LIGHT BELT MADE. ° Ageuts in allcitice” Sond for trial bel” 


EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at-the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asyluims, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 


Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat “* Yorktown,” ,Cruisers ** Balti- 
more’’ and “‘ Charleston,’’ and Steamer ‘‘ Pensacola,”’ and 
a number of other plants. 

Edison Automatic mamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights 

Steamer “‘ Puritan,”’ of the Fall River Line, 1,600 lights. 


Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 














THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenuc, New Work, 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P, upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 




















—_———— 


Vol. V. 113 Liberty St., New York. $2.00 Per Year. 


ESTABLISHED 1884, CONTENTS. 
Each Issue has 120 Pages or more. 
gE, P, HARRIS, Valuable matter—30 pages per issue. 
Editor and Manager, 


A b aroey tO ot Reve’ Rallways in the 
Kidd ual, ted Stat 
; 113 Liberty Street,| 4 Directory o' of Manufacturers of street 
MANUFACTURERS NEW YORK. | railway app and materials. 


The Celebrated BALL DYNAMOS and LAMPS 
ARC AND INCANDESCENT LIGHTING, >XCHERMAN. ADAMS & CO. 


This System is mechanically and electrically NEW ENCLAND SELLING ACENTS FOR THE WELL-KNOWN 


perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. e 


For descriptive Circulars or Testimonials, address 











Is the Best Ad- 
vertising Medium 
through which to 
reach Street Rail- 

ways. 
































FACTORY: BALL ELECTRIC LIGHT CO., ROYCE & & MAREAN, | TROT 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. © | ~ ELECTRICAL B APPARATUS BALL Acy UT OFF ENGINE 
THE TRENTON ENGINE. ‘Telegraph and Telephone Supplies, PENT CL EAT 
ADTOMATIO OOT.OFF, | ES ¢. BAXTER, | imac, THE Bal ERIE PA. | 





POSITIVE EXHAUST. Electrical (floods and Supplies, Opp. Williard's Hotel, WASHINGTON. D. C. | 15 Gerdandt Sree es Yore’ 


ECONOMY, DURABILITY AND ous REGULA- 
TION GUARANTEED 


PHENIX IRON 00,, Trenton, ¥. 3. Blldrs| 18 FULTON ST., BROOKLYN. N. \. | 1 aT CHAS. M WILKINS E- WARD WILEIN™ 
F. Van Winkle, 91 Liberty St. N.Y. Agent, | ED 14 ie 


THE ARMINGTON & SIMS. PARTRIGK g GARTER 



















. Antomatic Cut-off Engine, TURERS OF AND DEAL 
FOR ALL PURPOSES WHERE POWER IS REQUIRED. | i 1 LL MPP Ih 
CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
OVER 2,500 ENGINES IN USE. ) $ 


— SEND FOR CIRCULAR. —— 


TELANE & BODLEY CO, — 
- > I £ LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS 


AUTOMATIC CUT OFF Oe inc ont 


ENCINES | SUPPLIES FOR ELECTRIC BELL WORK. 








| 
| Unrivafied for Strength, Dura- | oe 
bility and Close Regulation. 
CONSTRUCTIONOFCOMPLETE | 
PLANTS A SPECIALTY. 


THE LIME & BODLEY CD, 298,t2.22! WATER oT, 
E"ARADAYVY CARBON Co., 
ELEGTRIG LIGNT GARBONS, PITTSBURGH, PA. 





114 South Serond Street. PHILADELPHIA, PA. 
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THE THOMSON-HOUSTON ELECTRIC 
, RAILWAY SYSTEM. 


MOTORS = UNQUESTIONABLE SUPERIORITY 


y, Certain and Reliable in Operation. 




















DURABLE AND REQUIRING FEW REPAIRS 








COMPLETE IN EVERY DETAIL. 








The Thomson-Houston Electric Co., 


a | 620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHIGAN AVENUE, CHICAGO, ILL. 
WALL AND LOYD STREETS, ATLANTA, GA. 














“C, & C.” ELECTRIC MOTOR CO, 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 1389 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 
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Fort Wayne Jenney Electric Light Company, 


EO RT WAYNE, IND 








MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original J ond System 






The most carefully worked 
out and Complete Alternating 
System of Electric Lighting in 
existence, Armatures and Con- 
verters guaranteed. 12-16 | 
candle-power Lamps to the me- 
chanical horse power guaran- 


nin =e ' ARC LIGHTING. 





CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. mene yy ey ed pe 
CHICAGO OFFICE, 185 Dearborn Si., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 


Ee. ADAM SUC’S;s CITY OF ME=ZIcoO. 


THE SCHUYLER 


ARC LIGHTING SYSTEM. 
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WORKS AT MIDDLETOWN, CONN. fe 


THE SCHUYLER ELECTRIC CO0., MIDDLETOWN, CONN. 


